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This project is an examination of how strategies for innovation in fertilizer application
are communicated to agricultural communities. Specifically, this project examines the 4R
Nutrient Stewardship Program‒a public communication campaign seeking to encourage the use
of specific strategies, tools, and best practices in fertilizer application. The campaign is advanced
by the Fertilizer Institute, an industry trade association, and targets local agricultural
communities within the United States. To understand how this campaign functions to encourage
adoption of innovative fertilizer application behaviors, this project draws on the principles of
diffusion of innovations theory as well as established concepts within public relations, including
issues management (Rogers, 2003).
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CHAPTER 1: INTRODUCTION
Water is necessary for life, and fertilizer runoff from agricultural sites can result in the
contamination of water systems. This contamination can be a significant health risk for any
population depending on those systems. To protect the public, it is necessary to limit fertilizer
runoff. This may be achieved in part by persuading farmers to adopt innovative fertilizer
management practices.
This project examines the 4R Nutrient Stewardship Program, a public communication
campaign seeking to encourage changes in fertilizer application behaviors with the goal of
reducing runoff. The campaign was created and is operated by the Fertilizer Institute, a multistate trade association, in cooperation with the International Plant Nutrient Institute. This
campaign is operated primarily to prevent the introduction of new policies regulating fertilizer
use. Because this campaign constitutes an industry response to potential adverse policy creation,
it is appropriate to regard the 4R Nutrient Stewardship Program as a strategic issues management
campaign.
The focus of this investigation is the 4R Nutrient Stewardship Program’s effort to
persuade Ohio farmers living and working within the area of the Maumee River Watershed to
adopt new practices. The Maumee River Watershed is a critical water system in Ohio that drains
5,024 square miles and flows through all or part of 18 Ohio counties (Ohio Environmental
Protection Agency, 2018a). The 4R Nutrient Stewardship Program is approached as an issues
management campaign targeted to farmers, fertilizer retailers, policymakers, and policy
advocates. This examination is informed by diffusion of innovations theory (DOI), a framework
describing the process whereby a community adopts a new innovation (Rogers, 2003). When a
public communication campaign seeks to encourage behavioral change, the principles of DOI
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can directly inform campaign design and analysis. By illustrating the process of diffusion, DOI
can answer questions about how strategic messaging decisions influence behavioral change
across targeted populations. In some cases, the diffusion of an innovation may serve as strategy
for managing issues faced by an organization or an industry.
The goal of this project is to demonstrate the utility of DOI in case studies of public
communication campaigns seeking to encourage behavioral change within target audiences.
Doing so will broaden the utility of this theory in a way that will inform both campaign
scholarship and design. Findings from this research will be useful in design for future campaigns
seeking to change fertilizer application behaviors to protect water systems.
To demonstrate the utility of DOI in these contexts, survey data collected from farmers
within the Maumee River Watershed in Ohio are used to examine the 4R Nutrient Stewardship
Program campaign. The survey data were collected by The Ohio State University’s College of
Agriculture, Food and Environmental Sciences and is used here with permission. The data are
analyzed to determine rates of understanding about 4R innovations in the target public, the extent
of diffusion of 4R innovations, and key sources of information among the target public. This
information will be used to answer three research questions:
RQ1: Do agriculturalists within the Maumee River Watershed feel they have
understanding of the 4R principles?
RQ2: How do specific sources of information relate to adoption of 4R practices within
the Maumee River Watershed?
RQ3: What is the extent of the diffusion of the 4R frameworks’ prescribed runoff
reduction strategies through agricultural communities within the Maumee River
Watershed?
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Taken together, the answers to these questions will provide a picture of the overall
efficacy of the 4R Nutrient Stewardship Program at encouraging diffusion of innovative fertilizer
application behaviors among farmers in the Maumee River Watershed. In addition, the results
will help demonstrate that DOI is a useful framework for examining both public communication
and issues management campaigns.
This thesis is organized into six chapters. Chapter 1 introduces the project and provides
general context. Chapter 2 provides an overview of the 4R Nutrient Stewardship Program,
reviews relevant scholarship relating to public communication campaigns and DOI, and proposes
three research questions. Chapter 3 describes the 4R Nutrient Stewardship Program and
identifies key channels used by the campaign. Chapter 4 presents the methods of data collection
and analysis used in the study. Chapter 5 presents the results of the survey questionnaire used to
collect data and interprets these results in terms of DOI. Chapter 6 concludes this thesis by
answering the research questions and discussing implications, future research, and limitations.
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CHAPTER 2: LITERATURE REVIEW
This chapter briefly outlines the dimensions of the case and reviews relevant literature.
This begins with a brief description of the 4R Nutrient Stewardship Program, including an
overview of the campaign’s primary goals and target publics. The chapter then explores relevant
literature in the field of public communication campaigns, placing emphasis on research that
examines issues management campaigns. This literature is then used to establish a need for new
theoretical frames for campaign evaluation. Diffusion of innovations theory (DOI) is described
and proposed as an approach for campaign scholarship. This chapter concludes by proposing
three research questions.
The 4R Nutrient Stewardship Program
The 4R Nutrient Stewardship Program is a multi-state public communication campaign
targeting agricultural communities within the United States. The program was created by the
Fertilizer Institute and the International Plant Nutrient Institute in response to issues of fertilizer
runoff (TFI, 2016a). The purpose of the 4R Nutrient Stewardship Program is to reduce fertilizer
runoff as well as to prevent the formation of new government regulation regarding fertilizer use.
Because of this design, the program can be understood as a strategic issues management
campaign. Strategic issues management campaigns represent coordinated organizational
responses to yet-unsettled issues, often public image crises or threats of adverse policy creation
(Jaques, 2007).
An examination of the 4R Nutrient Stewardship Program suggests that the campaign’s
primary purpose is to prevent the introduction of new policies regulating fertilizer application.
To achieve this, the campaign is structured around two objectives. The first objective of the
campaign is to publically demonstrate both the fertilizer industry and the agricultural community
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are invested in reducing fertilizer runoff and are taking proactive measures. The secondary
objective of this campaign is to encourage adoption of innovations in fertilizer application
strategies among farmers.
The campaign is targeted to three different publics. Ostensibly, the primary publics for
this campaign are farmers living and working in Ohio. The campaign seeks to encourage
adoption of innovative fertilizer application practices among this population. A channel through
which the campaign communicates with farmers is the secondary public of potential change
agents in the target area. Fertilizer retailers, crop advisors, and nutrient service providers are
important sources of information within agricultural communities and can drive adoption of
fertilizer application strategies. They also have an interest in protecting their industry. Because of
this, a number of the 4R Nutrient Stewardship Program’s efforts are targeted to retailers,
advisors, and providers.
Other publics targeted by the campaign include policymakers and policy advocates. As
has been noted, the 4R Nutrient Stewardship Program is primarily concerned with avoiding or
limiting potential policy regulation of fertilizer use. Encouraging adoption of innovative fertilizer
application practices serves a duel purpose of reducing incidents of runoff (thus reducing the
apparent need for regulation) and demonstrating to policymakers that the fertilizer industry is
both able and willing to address issues of runoff without necessitating external regulatory action.
To achieve its goals, the campaign utilizes a variety of approaches. At the national level,
the Fertilizer Institute funds several individual research programs in association with the United
States Department of Agriculture (TFI, 2016b). The Fertilizer Institute engages with individual
partners, stakeholders, and state-level associations to make this information available to farmers
through efforts like the 4R Nutrient Stewardship Program. The Fertilizer Institute also places and
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promotes stories about reduction of nutrient runoff in media outlets. Together, these strategies
and tactics constitute a cohesive public communication campaign.
Public Communication Campaigns
A public communication campaign can be understood as a series of strategic messages
targeted at specific stakeholder groups with the goal of changing behaviors and/or attitudes
(Moffitt, 2005). Campaigns are designed to help achieve a variety of strategic goals, including
brand promotion, issue awareness, and behavioral change. These efforts are used in health
communication, public relations, and political communication (Botan, 1997). Campaigns are also
popular as a way to address social and environmental issues, such as water contamination and
fertilizer runoff (Brulle, 2010). Morris (2003) referred to issue-driven campaigns of this form as
“developmental communication,” a term defined elsewhere as “the strategic application of
communication technologies and processes to promote social change” (Wilkins, 2000, p. 197).
At their core, all campaigns are designed to influence “individuals, groups, organizations, even
whole societies” (Botan, 1997, p. 189). They are powerful methods for informing and
persuading. Campaigns are defined by their use of particular channels, including brochures,
public speakers, and advertisements, as well as new and traditional media sources (Rice & Atkin,
1981).
Campaigns are systematic communication efforts aimed at achieving broad persuasive
goals. The supervising organization, campaign design, and execution are all critical components
of campaign communication. To gauge the effectiveness of campaigns, systematic approaches to
campaign evaluation are also necessary. To understand how the 4R Nutrient Stewardship
Program functions as a public communication issues management campaign, it is necessary to
examine all the elements of campaign communication.
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Public Relations
The 4R Nutrient Stewardship Program is part of the public relations activity of the
fertilizer industry. Campaigns are commonly used in the practice of public relations. According
to the Public Relations Society of America, “Public relations is a strategic communication
process that builds mutually beneficial relationships between organizations and their publics”
(PRSA, 2017, para 1). Grunig and Hunt (1984) described four models of public relations. These
models describe different views of how public relations is practiced and suggest different
strategies and tactics for campaign design and evaluation. Although these models originated in
the 1980s, they continue to have relevance to contemporary campaign scholarship.
The press agent/publicity model uses persuasive tactics to influence the attitudes and
behaviors of publics. According to this model, communication is a one-way process and
accuracy is not necessarily important. Organizations may seek to generate publicity through the
media, sometimes through use of deceptive practices. The second model proposed by Grunig and
Hunt (1984) is the public information model. While the communication pattern is still
understood as one-way, this model allows for ways to understand publics as guiding public
relations strategies and tactics. In general, this approach is less manipulative of publics than the
first model because it accounts for the publics’ perspectives. The third model, the two-way
asymmetrical model, prioritizes efforts made to improve the effectiveness of communication
through a comprehensive understanding of key publics based on scientific research about
planned communication. The approach is termed asymmetrical because the overall goal is to
support the organization’s key interests, after first ensuring audience concerns are suitably
documented and addressed. The fourth and final model is the two-way symmetrical approach.
This approach is based on research and especially dialogue to bring about “symbiotic changes in
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the ideas, attitudes and behaviors or both organizations and publics” (Grunig, 2001, p. 12). The
model is termed symmetrical because the communication between the organization and its
publics is designed to create a situation that is beneficial to all. Along with the public
information model, this model has seen widespread use and serves as one of the key components
of the excellence theory of public relations (Grunig & Grunig, 2008).
Excellence theory is a normative approach describing generic principles for effective,
efficient, and ethical public relations (Vercic, Grunig & Grunig, 1996). A primary goal of these
principles was to create a general theory, describe what constituted effective public relations
practice, and make a case for the value of public relations (Tyma, 2008). A principle facet of the
excellence theory holds that public relations should be a strategic management function that
brings the voices of publics into the organization’s decision-making process (Grunig, 2009). This
emphasis on incorporating publics into the decision-making process is consistent with either twoway approach.
Public relations activities often draw on the organization’s larger strategic plan, based on
the organization’s vision and mission, to develop communication strategies (Smudde, 2011).
This supports the role of public relations as a strategic management function. The strategic
planning process allows for organizations to connect the vision and mission to objectives, goals,
strategies, and tactics across a variety of organizational levels. Tactics are the specific actions
that are taken to support a series of strategies or choices. Strategies and tactics make up the
substance and actions of a campaign. Both strategies and tactics support specific goals and
objectives that flow from the larger vision and mission (Smudde, 2011).
The view of public relations as a strategic management function holds a number of
implications for organizations. Embedding public relations practices into the core management
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infrastructure of organizations not only helps enhance the efficacy of public relations practice,
but also encourages an organizational mindset regarding public messaging. This can be critical in
avoiding image crises. Public relations, as a strategic management function, also encourages a
long-term approach to public communication rather than a focus on short-term campaigns
(Grunig & Grunig, 2008). Drawing on the principles of the excellence theory, many
contemporary campaigns are designed to achieve their persuasive goals through the use of
coherent strategies implemented over time.
Campaign Design
Campaigns are a form of strategic communication practice often used in public relations
and issues management (Moss, 2005). While campaigns may vary widely, they follow a similar
structure regardless of context, due to the overall nature of strategic communication. They are
precipitated from a situation, issue, need, crisis, or development requiring a communicative
response from an organization (Moffitt, 1999). In initiating any campaign, it is necessary to first
consider what elements of the situation are precipitating the campaign. Answers to these
questions help form the campaign’s goals and inform the campaign’s strategies (Moffitt, 1999).
Without first understanding the situation, campaign practitioners cannot effectively define their
goals or perform necessary research or preparation (Smith, 2002).
Another important factor influencing campaign design is the organization creating the
campaign. The vision, mission, goals, purpose, mechanisms, and structures of the organization
will determine what the campaign is and is not able to do (Smudde, 2011). In addition, the
history, values, and culture of the organization influence to a larger extent what kind of goals the
campaign pursues and what kind of messages the campaign produces. The organization’s
external reputation may also help or hinder efforts to communicate with the public (Rice &
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Atkin, 1981). Public communication will be most effective if the organization makes public
communication campaigns a central component of their strategic management process. This
ensures the values and goals of the campaign are wholly consistent with the values and goals of
the organization and directs needed attention and resources toward the communication campaign.
Campaign design should also consider the target public or publics of the campaign.
Understanding a campaign’s audience, as suggested by two-way models, is critical for designing
effective messages (Moffitt, 1999). One of the most common failings of public communication
practitioners is inadequately understanding their publics (Gregory, 2010). At their core,
campaigns are designed to influence public opinion. Opinions may be strongly or weakly held
but are unlikely to be uniformly held across a given public. Therefore, it is necessary to devote
effort in the campaign design process to understand the nuances and types of publics that are
relevant to the campaign.
There are a number of potential populations that may make up the audience of a
campaign. Among these are those external to the organization: consumers, clients or potential
clients, or other relevant groups who may receive campaign messaging. Campaign messages may
also be received by individuals internal to the organization, and understanding how the
organization will respond to campaign communication is critical to campaign design.
Stakeholders, those individuals and groups directly or indirectly impacted by the organization,
including employees, should be considered as audiences (Ulmer, Seeger, & Sellnow, 2005).
Competing and neutral organizations may also receive campaign messages, and this may affect
their relationship with and behavior toward the organization. In addition to stakeholders,
stakeseekers are those groups seeking to influence the organization but may not have a direct
stake in the organization’s success and profitability (Holzer, 2008). These may be protest or
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activist groups, such as those associated with environmental movements. By declaring they have
a stake in the organization, they work to have their concerns represented in organizational
decisions.
Effectively understanding target publics may also require understanding a campaign’s
cultural context. Different publics may possess fundamentally different values, attitudes, and
beliefs from organizations operating campaigns (Lim, Goh, & Sriramesh, 2005). Other publics
may not understand the role or purpose of public communication campaigns. Incorporating
publics into the decision-making process, as advocated by the excellence theory, can go some
way toward solving this problem (Sriramesh, 2010).
To engage with publics effectively, some campaigns may be designed to spark word-ofmouth communication through particular tactics. Word-of-mouth communication (WOM) can
facilitate the dissemination of information through a social system. Nyilasky (2006) reviewed a
number of definitions of WOM, and concludes that most emphasize communication that is
between persons who do not necessarily have commercial motivation for the communication.
The content of the communication is commercial, and concerns goods, products, services, and
the nature of the organization (pp. 163-166). Nyilasky also distinguished between WOM
communication that is “a naturally occurring phenomenon of consumer behaviour, and it may or
may not be induced by the conscious efforts of marketers” and buzz marketing that is more
intentional promotion of goods or services (p. 166). In addition, researchers have “found
considerable support for the hypothesis that word-of-mouth is stronger than advertising or other
marketing communication forms” (p. 170). It is important to note that WOM communication
may be both positive and negative, and can take the form of social media (Mangold, & Faulds,
2009).
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In the case of an issues management campaign, design choices should directly address the
issues. Often, issues management campaigns are grounded in the response to a threat or a crisis
and, thus, may employ image repair strategies (Benoit, 2006). Some scholars have suggested
issues management and crisis communication are closely related (Seeger, Sellnow, & Ulmer,
2003). A crisis may activate an issue if the issue is not managed successfully, and the issue may
develop into a new crisis if not properly managed (Smudde, 2001). Issues also must be addressed
in a more systematic, proactive, and strategic way than most crises (Hayes & Smudde, 2015).
The communicative response will follow a basic pattern of issue identification, monitoring and
analysis, and response, with the response being dictated by the needs of the organization and the
target publics (Seeger, Sellnow, & Ulmer, 2003).
Most importantly, campaign design is not a linear process, nor does the design process
end when the campaign is implemented. Rather, campaign design is “constant creation,
recreation, evaluation, and re-evaluation of what has been thought of, written, understood, tested,
thrown out, edited, and so on throughout the development process” (Smudde & Courtright, 2015,
p. 2). Public communication is a process, and a public communication campaign requires
constant adjustments to account for the nuances of a particular public or context. Lessons learned
from previous campaigns can be incorporated into future efforts, and campaigns may go through
several iterations during their lifespan. Public communication campaigns are tied to an
organization’s strategic plan and should include an ongoing process of identification, refinement,
and adjustment (Smudde, 2011).
Campaign Evaluation
Practitioners and scholars of public communication campaigns often struggle to evaluate
the impact of specific campaigns. A number of strategies for evaluation exist; however, they all
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suffer from limitations. Many methods of evaluation are best suited to a particular kind of
campaign or to a particular research goal. Because of this, practitioners and scholars must make
informed choices when deciding on an evaluation method. What follows is a brief overview of
some of the popular methods of evaluation.
Because campaigns are usually designed to achieve specific goals, their success is usually
assessed via the achievement of those goals. Traditional methods of evaluation have focused on
measuring short-term outputs and outcomes of campaigns (Grunig, 1999). This includes, for
example, measuring the impact of a press release based on the amount of coverage a promotional
event receives. These techniques can be effective at examining some of the outcomes of a
specific campaign but cannot yield significant insights regarding the success or failure of the
campaign or its place in long-term public communication strategies (Grunig, 1999).
Another method of evaluation proposed by the Institute for Public Relations in 1999
focused on evaluating the growth and development of long-term relationships between key
publics and organizations (Grunig, 1999). The development of these relationships can then be
compared with campaign goals to determine the overall value of the program in fostering
positive relationships with publics. However, this method does not allow scholars to evaluate the
persuasive nuance of specific strategies, nor does it allow for evaluating behavioral change
following a public relations campaign. Understanding what behaviors have been impacted is
important to the evaluation of a campaign when the campaign’s goal is behavioral change.
Delegates attending the 2nd European Summit on Measurement proposed a system of
principles for evaluating the results of public relations efforts (Grupp, 2010). Termed the
Barcelona Principles, these criteria provide a baseline of standard evaluation for public relations
researchers. The principles are as follows:
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1. The importance of goal setting and measurement;
2. Media measurement requires quantity and quality;
3. Advertising Value Equivalents (AVEs) are not the value of public relations;
4. Social media can and should be measured;
5. Measuring outcomes is preferred to measuring media results;
6. Organizational results can and should be measured where possible; and
7. Transparency and replicability are paramount to sound measurement (Grupp, 2010).
Although these principles do not constitute a coherent theoretical framework for evaluation, they
draw needed attention to relevant factors in the practical evaluation of contemporary campaigns.
Several of these may be useful in examining the 4R Nutrient Stewardship Program, including the
use of quantifiable measures, examination of social media, and the assessment of results.
Moreo (2016) suggested that six questions should be answered in measuring the outcome
of PR campaigns:
1. What is the strategic goal of the PR/marketing program?
2. Who are the key audiences?
3. What platforms will be affected?
4. What are the internal key performance indicators (KPIs) being used?
5. What is the internal reporting structure (for the campaign)?
6. What insights are we hoping for?
Answers to these questions are often difficult to generate with any single method, and some
require access to internal organizational documents and discussion. Understanding the strategic
goals of the 4R Nutrient Stewardship Program, the key audiences, and the desired outcomes is
important to the overall evaluation. Key performance indicators (KPIs) are various kinds of
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performance measures that can be used to measure the success of a campaign. These may take
many forms depending on the overall goals of the campaign and may include knowledge of a
campaign and changes in behaviors among target audiences.
While the methods of campaign evaluation are well-established, these methods are most
effective when applied in specific contexts. The dynamic and diverse nature of public
communication practice necessitates a variety of different tools. Tyma (2008) doubted
generalizable principles can be relevant to highly dynamic social, political, and corporate
realities of public communication work, where change is a constant variable. Evaluation must be
done in a way that is specific to the context of each campaign, and different methods of
campaign evaluation are going to be more or less effective given the context. Because of this,
there is a clear imperative to continue to test and refine new frames for campaign evaluation.
Use of Campaigns in Strategic Issues Management
Public communication campaigns are also popular tools in the larger process of strategic issues
management. Through public communication campaigns, organizations participate in larger
public policy debates about issues that may impact them (Coombs, 1992). Chase (1982)
described strategic issues management as “the capacity to understand, mobilize, coordinate, and
direct all strategic and policy planning functions, and all public affairs/public relations skills,
toward achievement of one objective: meaningful participation in creation of public policy that
affects personal and institutional destiny” (p. 1). Dougall (2008) described issues management as
a process of anticipatory strategic management because it allows organizations to manage issues
before they become settled policy. An issue is an “unsettled matter that is ready for a decision”
(Chase, 1984, p. 38). Issues management is also a strategic and proactive process of “issue
identification, monitoring, and analysis seeking to influence their resolution in a manner
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mutually beneficial to the organization and its stakeholders” (Seeger, Sellnow, & Ulmer, 2003, p.
11). This area of scholarship “began as a corporate response to adverse public policy and the
desire to move from reaction to participation, driven by a belief that identifying and managing
issues early enhances corporate capacity to influence new regulations and guidelines rather than
responding to them” (Jaques, 2009, p. 283). Issues management involves proactive efforts to
influence policy decisions and settle matters of interest in ways that support the larger strategic
interests of the organization. Issues management may involve changing organization activities,
lobbying efforts, advertising, and public communication campaigns. Examples of issues
management efforts include the American Coalition for Clean Coal Electricity campaign, the
Panera Bread Clean Food campaign, and the Anheuser-Busch Global Smart Drinking campaign.
As these campaigns show, strategic issues management is undertaken by both organizations and
trade associations (Heath, 1988).
Heath and Palenchar (2009) pointed out that issues management involves crisis
management, public relations, media relations, public affairs, and strategic planning in
combination. Through proactive activities, such as issues advertising and public relations
campaigns, developing interest groups, governmental relations activities, and direct lobbying
efforts, organizations seek to influence public opinion about issues and the ways issues are
resolved. The targets of issues management campaigns are influential publics, stakeholders, and
decision makers. Campaigns may target both stakeholders and decision makers because the
opinions of stakeholders are important to decision makers, and vice versa. Coombs (1992), for
example, concluded that an issues management campaign around hunger targeted both the U.S.
Congress and the general public, based on the belief public pressure would influence Congress
and policy. Campaigns may make use of local opinion leaders, or individuals who are trusted by
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others in a community to evaluate and provide guidance about innovations, policies, and
decisions (Valente & Davis, 1999). Use of opinion leaders may also leverage WOM
communication.
Issues may become more salient following a crisis event as publics become more aware
of the issue. These crises may then serve as focusing events for the issue. Related to the agenda
setting process, focusing events are events that cause a public to become aware of a policy
failure or the potential risk of policy failure (Birkland, 1997). Focusing events cause issues to
gain attention among policymakers and may contribute to eventual policy change (Kingdon,
1993). Sometimes, these are significant changes that would not or could not have been made
without the crisis. In addition to serving as powerful symbols that define public discussion
around issues, focusing events can inform the personal experiences and interests of key
stakeholders and decision makers (Kingdon, 1993). Because of their rhetorical power to
influence policy decisions, focusing events are often important tools for issues management
campaigns (Birkland & Warnement, 2013).
Issues develop over time based in part on how many people have an interest in the issue.
Jaques (2007) suggested that lifecycle approaches to issues management follow two
assumptions: “That some problems left unaddressed trend towards increasing seriousness and
greater risk; and that the longer an issue survives, the choices available decrease and cost of
intervention and resolution increases” (p. 150). Crable and Vibbert (1985) described the
development of issues using five stages in their catalytic model. The potential stage is when
some individuals or groups first recognize a problem exists. This recognition of an issue may be
triggered by some event, such as a dramatic development or a crisis (Roper, 2005). One
important component of this stage is the definition of the issue. The way the issue is defined can
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determine the available methods of resolution (Jaques, 2009). The imminent stage happens when
others see the issue as legitimate and become interested in the issue. This may involve celebrity
attention (Adams, 2014). The current stage is when the issue is known by a large number of
stakeholders. Usually, the legacy media pay a role in making the issue known to larger groups
but increasingly social media also play important roles (Reynolds, 1997). The critical stage
occurs when the issue is moving toward a decision. At this point, the various positions and
possible solutions have been established and there is some level of consensus. Last, the dormant
stage, occurs after a decision about the issue has been reached. Even a dormant issue can return
if people and groups again show interest and activate the issue (Crable & Vibbert, 1985).
Issues impact an organization because they often require the organization to change its practices,
products, or how its products are used. For example, the tobacco industry was forced to change
its advertising practices based on the issue of minors smoking. Jones and Chase (1979) described
three approaches to the demands for change created by issues: reactive, adaptive, and dynamic
strategies. A reactive approach involves limited change and minimal adjustments. The adaptive
strategy involves accommodating the changes and making some adjustments. This could involve
negotiation and compromise. Last, the dynamic strategy involves anticipating the changes and, in
some cases, creating policy options that are in the organization’s interests (Jones & Chase,
1979). Crable and Vibbert (1985) later described a fourth strategy, the catalytic strategy. A
catalytic strategy anticipates issues and tries to frame them in ways that are supportive of the
organization’s larger goals (Crable & Vibbert, 1985). Issues management campaigns that employ
a catalytic approach may engage in preemptive communication that seeks to frame issues in a
proactive way.

18

According to Heath and Palenchar (2009), issues management is a multi-stage and
ongoing process involving five activities: issue monitoring, identification, analysis, evaluation,
and action. In monitoring, an organization scans its larger environment for emerging issues that
may affect it. This may involve ongoing scanning for the development of issues so the
organization is not caught off guard (Dougall, 2008). Issue identification occurs when the
organization actually observes an issue that is receiving attention from stakeholders. The
organization may then determine if the issue is a priority. Organizations are also advised to
conduct analysis of the issues, including examining stakeholder interests and connections to
other issues. This can help clarify how the issues may be seen by influential publics,
stakeholders, and decision makers. Evaluation involves determining the impact of the issue on
the organization. Finally, action involves implementing issues management activities, such as
lobbying efforts and advocacy through public communication campaigns (Heath, 2002). Heath
(2002) also described four primary issues management functions:
1. Strategic business planning: Issues management can support the strategic planning
process by informing organizations of threats and opportunities from key publics and
markets.
2. Getting the house in order: Issues management can help organizations understand and
meet stakeholder expectations of corporate responsibility.
3. Scouting the terrain: Issues management requires issue scanning, environment
scanning, identification, monitoring, analysis and priority setting to function.
4. Strong defense and smart offense: Issues management provides direction and
substance for organizational communication, including risk and crisis communication
(p. 210).
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These four functions help link issues management activities to the larger vision, mission, and
strategies of an organization. They also reduce the probability that issues management activities
will be unethical by emphasizing corporate responsibility.
Because issues management aims to take into account the interests of stakeholders in
issues, there must be some balance between stakeholder and organizational goals. According to
Coombs (2012), “The goal of issues management is to lessen the negative impact or to create a
positive effect from an issue. However, issues management is not the unbridled pursuit of selfinterest” (p. 54). This may involve not only efforts to influence the public but also to change and
reach accommodations through reactive and dynamic approaches. Issues management campaigns
may be grounded in two-way approaches to public relations. Two way-symmetrical approaches
to public communication address some of the most significant ethical challenges of issue
management. These include power inequities between organizations and stakeholder,
exploitation and manipulation of stakeholder and issues, and deceptive communication practices.
As Botan (1997) noted, public relations campaigns often focus on influence attempts and these
raise serious ethical questions (p. 190). Through communication that includes a two-way mutual
exchange and symmetrical power, public relations can move to a more dialogic model of ethical
and practical approaches. This may help "build relationships that serve both organizational and
public interests” (Kent & Taylor, 2002, p. 21).
Visibility of issues can drive policy creation. Events such as water contamination due to
fertilizer runoff can function as focusing events to draw public attention to an issue and may
contribute to eventual policy change (Kingdon, 2003). Research has shown how focusing events
influence the development of public policy discussion. One of the earliest and best known
examinations of focusing events was Molotch and Lester’s (1975) study, “Accidental News: The
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Great Oil Spill as Local Occurrence and National Event.” The study involved an examination of
public response to the 1969 Santa Barbara oil spill. Molotch and Lester argued the spill initiated
broad public debate surrounding the failure of regulatory systems and ultimately led to
significant reform. More recent work has examined events as diverse as the terrorist attacks of
September 11, 2001; Hurricane Katrina in 2005; and the global financial crisis of 2008
(Birkland, 2013). These cases all included dramatic, highly public events that led to significant
harm and demonstrated the inadequacy of existing policy. Each case was followed by intense
public discussions of policy changes that would reduce the chances of similar cases happening
again. In each case, significant changes in public policy occurred. These events functioned in
different ways as focusing events because, as Birkland (1998) pointed out, different types of
crises will have different dynamics, will function in different policy domains, and will have
different stakeholder groups.
Crable and Vibbert (1985) noted “issue management is a fundamental way of influencing
policies before they become policies” (p. 7). The 4R Nutrient Stewardship Program was created
due to an industry concern that recent incidents of fertilizer runoff would lead to public demand
for stricter policy regulation. The 4R Nutrient Stewardship Program seeks to influence public
opinion regarding fertilizer use by encouraging voluntary efforts by farmers to reduce incidents
of runoff. This can be accomplished through the diffusion of new innovative fertilizer application
approaches throughout agricultural communities.
Issues management is not without controversy. Roper (2005) suggested that public
relations activities, including issues management, will privilege the organization’s position over
the interests of stakeholders. In this way, issues management may be seen as a two-way
asymmetrical approach to public relations as opposed to the two-way symmetrical approach
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favored by contemporary literature (Grunig, 2001). Rather than favoring an approach
characterized by dialogue, and efforts and activities that are mutually beneficial to the
organization and its publics, two-way asymmetrical approaches are characterized by thorough
and formative audience research, ethical and appropriate communication, persuasion techniques,
and communication tactics that present messages framed to influence publics to behave in ways
are consistent with the organization’s interests while also accounting for audiences’ concerns.
Bowen (2007) suggested issues management usually emphasizes one-sided persuasion and
typically does not support contrary positions or contradictory evidence that may come from
external publics.
Roper (2005) examined Shell Oil Company’s issues management efforts in relation to
questions of environmentalism and sustainability. She noted that Shell’s position in relation to
these issues was changed by two events. The first involved the public’s response to disposal of
an obsolete oil platform and the second involved the treatment of indigenous people in Nigeria.
Following these crises, the company adopted a public position supporting sustainability. This
included joining several sustainability advocacy groups and publically noting its acceptance of
the science of carbon emissions and climate change. Roper’s (2005) analysis demonstrated how
organizations respond to crisis events with positions on issues and how these may translate into
issues management activities.
Dearlove, Bialous, and Glanz (2002) explored the tobacco industry’s efforts to manage a
variety of issues related to smoking, including its social acceptability, especially with regard to
the health effects of secondhand smoke. They concluded two approaches were used. First, the
science showing that secondhand smoke was dangerous was attacked. Second, efforts were made
to change perceptions of smoking in public. They noted a core message was both smokers and
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non-smokers should be accommodated. The tobacco industry targeted many of its messages to
restaurants and casinos and provided data about the negative economic impact of smoking bans.
Dearlove, Bialous, and Glantz (2002) stated that the 1989 Phillip Morris “Accommodation
Program” public relations campaign included three major themes: “(1) harmony between
smokers and non-smokers; (2) smoke-free policies are associated with businesses losses in the
hospitality industry; and (3) ventilation removes second hand smoke, allowing smokers and nonsmokers to share the same environment” (pp. 95-96). The tobacco industry has used other efforts
to protect the rights of smokers. This included organizing smokers’ rights groups that argued
their personal freedoms were being undermined by efforts to restrict smoking (Smith & Malone,
2006).
The agriculture industry has faced a number of issues, including animal rights, use of
pesticides, and sustainable practices. Issues management campaigns are commonly used to
address agricultural issues. In one case, the beef industry was forced to respond to media
portrayals of a meat product called Lean Finely Textured Beef as “pink slime.” Sellnow and
Sellnow (2014) argued that managing this issue required reframing it to the public. In this case,
pink slime had become an exemplar due to its vivid and repeated visual portrayal in the media.
Pink slime was seen as a general exemplar of larger risks in the beef industry. Sellnow and
Sellnow (2014) concluded reframing issues in these cases is especially challenging. This case
also points to the importance of environmental scanning and early engagement in the issue
lifecycle before the frame for an issue becomes entirely fixed. A similar case developed in 1989,
when the National Resources Defense Council published a report regarding the dangers of an
agricultural chemical called Alar used on apples. Advocacy groups working with public relations
firms initially raised the issue of Alar’s safety by promoting a non-peer reviewed report on the
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television show 60 Minutes. The question of Alar’s safety quickly became an issue and,
according to Bodensteiner (1995), progressed through all five stages of the crisis lifecycle.
Bodensteiner noted the intense media attention may have been due to the symbolism of the
poison apple and that fact apples were generally seen as a very healthy food.
Diffusion of Innovations
One theoretical frame that has seen limited application in campaign scholarship is DOI.
DOI prescribes a number of elements that should be incorporated into campaigns seeking to
facilitate diffusion. Most notably, DOI emphasizes the importance of local community members
and opinion leaders as nodes of influence in communication networks. Campaigns should first
seek to persuade those members of a target population who carry the most influence. DOI also
describes a number of characteristics of an innovation that campaign messaging may emphasize
to maximize an innovation’s likelihood of being adopted. These include relative advantage,
compatibility, complexity, trialability, and observability.
In addition to offering prescriptive, general principles that may inform campaign design,
DOI provides clear procedures that may be used to examine the efficacy of campaign
communications. The primary purpose of DOI is to retrospectively trace how an innovation
diffuses throughout target populations. While functioning from an organizational perspective,
this approach may have utility as a tool for evaluation in campaigns seeking to facilitate
diffusion of innovation.
DOI’s practical utility at identifying factors influencing adoption, as well as its wide
applicability to a variety of contexts, make this theory very attractive to scholars seeking to
understand how communities and individuals respond to innovations and make adoption
decisions (Rogers, 2003). This theory has been used widely in marketing, organizational theory,
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international development, and social change to understand how communities come to adopt
innovative new strategies, technologies, and ideas (Baumgart-Getz, Prokopy, & Floress, 2012).
DOI theory explains how new ideas, technologies, and processes are spread (diffused)
and adopted by communities as well as the role communication plays in this process. At its core,
DOI posits four main elements that influence diffusion: the innovation itself, the channels
through which it is communicated, time, and the social system the innovation is diffusing
through (Rogers, 2003). Each of these main elements has been explored and operationalized by
Rogers and other researchers studying diffusion. The theory in its current form is a product of
decades of research in diffusion across a variety of academic disciplines, most notably within the
fields of sociology, marketing, and, to a lesser degree, communication.
Elements of Diffusion of Innovations
Rogers (2003) identified four main elements of the diffusion process. These elements are
the innovation itself, the channels the innovation is communicated through, the time period when
the process takes place, and the social system the innovation is diffused through.
Innovation. Rogers (2003) defined innovations as “an idea, practice, or project that is
perceived as new by an individual or other unit of adoption” (p. 12). The term innovation often
carries connotations of newness, uniqueness, value, benefits, and change (Courtright & Smudde,
2009). Five core characteristics of innovations contribute to their likelihood of it being adopted
(Rogers, 2003): relative advantage, compatibility, complexity, trialability, and observability.
Relative advantage refers to the degree a potential adopter perceives the innovation as
better than the idea or technology it replaces. Some perceived benefit to the innovation over
existing ideas or technologies is necessary for it to be adopted. Compatibility refers to the degree
that a potential adopter perceives the innovation as compatible with his or her values, norms, and
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needs. Complexity refers to the perceived difficulty of the innovation to be understood, used, or
implemented. Innovations that are simple and easy to apply are more likely to be adopted.
Trialability is a factor describing how much the innovation can be experimented with without
commitment. A trial application can help the adopter explore the innovation, identifying what
value it may add before fully adopting it. Finally, observability refers to the degree the value
added by adopting an innovation is visible to other potential adopters (Rogers, 2003).
Communication channels. Rogers (2003) identified diffusion of innovations as
occurring through both mass media and interpersonal channels. Innovations often move from
mass media to interpersonal channels through opinion leaders. Opinion leaders are interpersonal
sources who are trusted by others to evaluate innovations and provide guidance about whether or
not to adopt (Valente & Davis, 1999). Because what opinion leaders think about an innovation
shapes the attitudes of others towards that innovation, opinion leaders provide an interpersonal
channel for innovations to diffuse throughout a social system. Mass media channels are
particularly important during the knowledge stage of the innovation-decision process, the process
by which individuals decide whether or not to adopt an innovation. Interpersonal channels are
more important during the persuasion stage of the innovation-decision process, when individuals
are weighing the advantages and disadvantages of adoption.
Mass media and interpersonal communication channels can be further described as either
cosmopolite or localite. Cosmopolite channels link potential adopters with sources outside of
their social system. Localite channels link potential adopters with sources within their social
system. Information about innovations almost always enter a system through mass media,
cosmopolite channels; however, as the innovation diffuses through the system, localite channels
become more widely used. It is important to note that all mass media channels are cosmopolite,
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however, not all interpersonal channels are localite. According to Rogers (2003), “interpersonal
channels may be either local or cosmopolite while mass media channels are almost entirely
cosmopolite” (p. 196). A potential adopter may communicate interpersonally with an individual
outside of their social system.
Time. Time refers both to novelty of an innovation (as dependent upon the relative
earliness/lateness of an adoption in the diffusion process) as well as to the rate of an innovation’s
diffusion through a social system. The rate of diffusion follows a S-shaped adoption curve,
corresponding to a process where a few individuals (early adopters) adopt an innovation and then
over time more members adopt the innovation. This process continues until a point of saturation
is reached or when about half of the population has adopted the innovation (Rogers, 1995). After
this point adoption rates slow, as there are fewer potential adopters left in the population and
those that remain are resilient towards adopting. Figure 1 illustrates this S-shaped curve in the
Ryan and Gross (1943) study of hybrid corn diffusion among farmers in two Iowa communities.
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Figure 1. Diffusion of hybrid corn among farmers in two Iowa communities (Valente, 1993, p.
31).
As this figure indicates, the adoption rate of an innovation starts slowly, accelerates and then
flattens out. This S-shape is universal to the diffusion of innovations, and this is due to the nature
of an innovation as an external idea permeating a social system (Valente & Rogers, 1995). The
curve may be shorter for innovations that are valued highely and are therefore adopted quickly,
or longer for innovations that take longer to catch on or fail to completely diffuse.
Social system. An individual’s likelihood to adopt an innovation is dependent in part
upon the innovation decisions of others within their network. Wide social contact with other
potential adopters within a social network is positively related to innovativeness (Unay Gailhard
et al., 2015). As more individuals in a network adopt, the observability and compatibility of the
innovation increases, as do positive interpersonal messages about the value added by the
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innovation. Within social systems individuals seek to influence others to adopt similar behaviors
and worldviews as themselves (Courtright & Smudde, 2009). Early adopters can serve as opinion
leaders driving adoption through trial and subsequent communication about an innovation
(Valente & Davis, 1999).
Innovation-Development Process
Innovations emerge through the “innovation-development process, “a process that
precedes the innovation-decision process and consists of six stages” (Rogers, 2003, p. 137). The
process begins in the knowledge stage, with the recognition of a problem or need that is not
satisfied by existing ideas or technologies. Examples may include medical treatments, software
packages, or a voting system in contexts where these technologies are lacking. Once a need has
been identified, innovation enters into the research stage. Most innovations result from the
interplay of scientific knowledge and applied research (Rogers, 2003). However, some
innovations are the result of serendipity, or the accidental discovery of a new idea.
The development stage is often difficult to separate from the research stage. This stage
constitutes the process of putting the new idea into a form that meets the needs of potential
adopters. This may require extensive analysis and further research. After development comes the
commercialization stage, when the idea or technology is produced, packaged, and marketed to
the public.
The fifth stage is the diffusion stage, the primary focus of DOI theory. During the
diffusion stage, information about an innovation is made available to an audience in a way that
increases everyone’s understanding, and individuals make decisions about whether or not they
will adopt the innovation. A number of factors contribute to the success or failure of diffusion,
and it is often difficult to determine what constitutes successful innovation and what factors may
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contribute to success or failure in a specific case (Morris, 2003). However, interpersonal contacts
within and between communities are consistently recognized as one of the most important
influencing factors on adoption behaviors (Rogers, 1995; Valente & Davis, 1999). Reardon and
Rogers (1988) wrote that “almost every diffusion study finds that peer networks play an
especially crucial role in decisions to adopt a new idea” (p. 295). Given the demonstrable
importance of interpersonal contacts in diffusion, one possible measure of diffusion is the
saturation of communication messages within a target community.
The final stage of the innovation-development process is the consequence stage. This
stage concerns the consequences of the innovation. These are the changes that occur to the
adopter or the adopters’ social system as a result of implementing the innovation. Changes may
include the value added by the innovation, such as improvements in efficiency, safety,
manageability, or profit. One observed consequence of some agricultural innovations may be
that crop yields have increased significantly. Some innovations in the medical field, such as
vaccines, have dramatically reduced premature deaths. The diffusion of an innovation is an
important step in solving a number of significant social problems. This is particularly the case
where a solution involves the application of a new method or technology.
Innovation-Decision Process
Individuals decide whether or not to adopt an innovation through the innovation-decision
process (see Figure 2). Rogers (2004) described this process as consisting of five stages. Stage
one is termed knowledge and consists of an individual’s initial encounter with an innovation and
their understanding of how the innovation functions (Crook et al., 2016). Individuals develop
knowledge based on their perception of their own understanding of the innovation relative to the
understanding displayed by others in their social system. Once an individual feels that they have
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a basic understanding of the innovation they enter into the second stage, persuasion, when that
individual is exposed to persuasive messaging that seeks to influence the individual’s attitude
about the innovation. These messages generally emphasize the five core characteristics of the
innovation: relative advantage, compatibility, complexity, trialability, and observability. In stage
three, decision, the individual decides whether to adopt or reject the innovation. This decision is
based on the individual’s perceptions of the potential value added by the innovation, as identified
in the persuasion stage. Stage four, implementation, consists of the individual’s implementation
of this decision. In stage five, confirmation, the individual seeks information about the
innovations’ value contribution that reinforces his or her decision, to avoid any remorse or
cognitive dissonance about their adoption behaviors. This process is shown in figure 2.

Figure 2. Innovation-Decision Process Model (Rogers 2003, p. 173).
The first and second stages of the innovation-decision process can be enhanced through use of
public communication campaigns. Campaign messaging can help increase potential adopters’
knowledge about innovations. Persuasive messaging through cosmopolite and localite channels
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can influence perceptions of the core characteristics of innovations, and may shape attitudes
regarding the innovation.
Haider and Kreps (2010) described how the innovation-decision model has provided a
guiding framework for the construction of public communication campaigns. They note
“diffusion is a special type of communication, in which the messages are about a new idea” (p.
4). Public communication campaigns are often used to facilitate the diffusion of innovations
throughout a community or other social system. Often, as in the case of the 4R framework, an
external organization utilizes public communication to encourage adoption of certain practices or
behaviors.
Diffusion Within Social Systems
To understand the process of diffusion, it is necessary to understand the ways that
diffusion takes place within a social system. The individual units of adoption (people within the
system) together constitute the community through which innovations diffuse. These individual
responses to a potential innovation dictates how the innovation will diffuse.
Adopter categories. Over time, innovations are adopted in a pattern that follows a
normal distribution. Rogers (2004) identified five adopter groups according to their readiness to
adopt new innovations. These are: (1) innovators, (2) early adopters, (3) early majority, (4) late
majority, and (5) laggards. He recognized innovators as the first 2.5% to adopt an innovation.
Early adopters are the next 13.5%. The early majority are the next 34%. Following are the late
majority, for another 34%. Last are laggards, the remaining 16%. Some literature identifies a
final category, skeptics, that adopt an innovation only at the very end of the diffusion process
because few alternatives remain (Courtright & Smudde, 2009). The distribution of adoption of an
innovation over time is consistent with seeing diffusion of innovation as process. It also allows
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for the breadth of an innovation’s diffusion to be tracked based on how many people in a social
system report adopting the innovation. Rogers (2004) notes that diffusion does not happen
overnight but takes time.
Critical mass. Eventually diffusion reaches critical mass, the point in the diffusion
process where the increase in new adopters is perpetuated by communication within to the social
system (Valente, 1993). This may be achieved when there is a perception that most everyone else
in the system is adopting the innovation, because the value added by the innovation is significant
(Mahler & Rogers, 1999). Rogers (2004) suggested critical mass is the point where enough
individuals have adopted an innovation that “further diffusion becomes self-sustaining” (p. 13).
Prior to achieving critical mass, external organizations and policymakers must invest resources
and energy toward driving adoption. This may include developing and disseminating messages
through campaigns. Once a point of critical mass is reached, internal interpersonal pressures
drive further adoption, and external attempts to encourage adoption become less effective. Public
communication campaigns may be able to leverage WOM communication to drive further
adoption.
Diffusion of Innovations and Public Communication Campaigns
Based on the previous discussion of public communication campaigns, issues
management campaigns, and DOI, it may be helpful to describe how these ideas function in
relation to each other. A proposed relationship among issues management, public relations
campaigns, and the diffusion of innovations is presented in Table 1.
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Table 1
Comparison of Issues Management, Public Relations, and DOI

Purpose

Inputs

Issues management

Public Relations
Campaigns

Diffusions of
Innovations

Manage and/or limit the
negative impact and
enhance the positive
impact of public policy
issues on an
organization
Monitoring and
identification of
environmental
conditions

Inform and or persuade
key publics

To describe the process
of adoption of
innovations within and
throughout a social
system

The organization’s
vision and mission as
well as budget,
reputation, and
perceived need.
Driven by organization’s
strategic goals

Based on attributes of
the innovation as well as
the communication
associated with the
innovation
Driven by innovation
development and the
needs of potential
adopters
Messages emphasizing
aspects of the innovation
such as relative
advantage,
compatibility,
complexity, trialability,
and observability, as
well as aspects of the
social system. Delivered
through mass media
channels and
interpersonal channels
May be assessed based
on level of diffusion

Impetus

Driven by broad public
policy issues that can
impact the organization

Outputs

Strategic response(s) to
public policy issues

Planned messages
delivered through
specific channels
designed to reach target
audiences

Evaluation

Various strategic
responses; lobbing,
adverting, lobbying, and
modification of
operations
Ongoing process
matched to life cycle of
issues

May be assessed using
various methods

Future

Typically, of a limited
duration

Limited duration.
Matched to the life cycle
of the innovation

As this table indicates, issues management is a strategic function of organizations targeted
toward identifying public policy issues that may impact an organization. The purpose is to limit
negative and enhance positive impacts on organizations. The general purpose of public relations
campaigns is to inform and persuade key audiences in support of an organization’s strategic
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goals. One form of a public relations campaign is an issue management campaign. This may
include tactical implementation of one of several issues management strategies, such as reactive,
adaptive, dynamic, or catalytic strategies. One approach to a managing a public policy issue may
involve promoting an innovation among stakeholders. In these cases, public relations campaigns
that are managing issues may be understood as efforts to promote the diffusion of innovations.
Diffusion of Innovations as a Framework for Campaign Design
DOI can be used as a framework for designing campaigns to promote innovation, even
though it was not designed to be applied in the contexts of public communication campaigns.
DOI specifies elements in a campaign that may facilitate the adoption of innovations. DOI also
describes processes that may facilitate an innovation and the ways the innovation develops over
time. Following the innovation-decision model, campaigns should first utilize mass media
channels to maximize exposure to information about an innovation. This is a way to create
awareness of the innovation and the value that it can add for a potential adopter. Then the
campaign should engage in persuasive messaging relying more on interpersonal and communitylevel messaging to influence the formation of individual attitudes about an innovation.
Interpersonal communication and mass media messages “routinely affect each other,” and
interpersonal talk can moderate or mediate campaigns (Southwell & Yzer, 2007, p. 420).
The successful diffusion of an innovation is often facilitated by change agents, a term
referring to individuals or groups seeking to encourage the adoption of an innovation by another
group. Change agents are often opinion leaders, internal interpersonal sources trusted by
community members to evaluate innovations because of their expertise. According to Rogers
(2003), the behavior of change agents is strategic, as it is a “process of customizing the design
and delivery of a communication program based on the characteristics of an intended audience”
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(p. 367). Haider and Kreps (2010) recommended campaigns “leverage the influential capacities
of change agents” to more successfully influence attitudes of community members (p. 4). Once a
potential adopter decides to adopt an innovation, campaign messaging should continue to engage
with the community to ensure adopters provide positive feedback about their innovation decision
to the rest of the community. Continued engagement with the community sparks more WOM
communication around the innovation, and may reduce or eliminate the risk of adopters later
rejecting the adoption and returning to earlier strategies.
Diffusion is reliant on peer-to-peer interpersonal networks to spread information about
innovations. Campaigns designed to encourage diffusion should therefore be concerned with
word-of-mouth communication. One of the explanations for the effectiveness of WOM
communication is the fact that senders are often perceived to be more honest and credible
because the have no commercial motivation for communicating. In addition, the relationship
between the sender and receiver, such as family or friend, may enhance the credibility of the
message (Nyilasky, 2006). This view is closely associated with concepts of opinion leaders and
influencers, and localite change agents who leverage interpersonal relationships to distribute
information through a social network (Sheth, 1971; Czepiel, 1974; Watts, & Dodds, 2007).
Diffusion of Innovations as a Framework for Campaign Evaluation
The emphasis Rogers placed on communication suggests the diffusion of innovations
among target publics can inform more traditional approaches of campaign analysis and
evaluation. Because diffusion is a function of persuasion as well as sociological pressures, the
reach and efficacy of persuasive messaging is a powerful determinate of adoption (Valente &
Rogers, 1995). DOI, therefore, can be used as a framework for evaluating public communication
campaigns designed to promote innovation.
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Rogers suggested five characteristics of innovations (relative advantage, compatibility,
complexity, trialability, and observability) determine the likelihood of the innovation being
adopted. These characteristics can be features of the larger communication strategies seeking to
promote diffusion. Campaigns may highlight the five elements of a potential innovation and in
this way increase the likelihood an innovation will be adopted (Haider & Kreps, 2010). This
approach opens opportunities to determine the likelihood a campaign will succeed in facilitating
diffusion.
A number of indicators suggest the progress of diffusion can be used to evaluate public
communication campaigns seeking to facilitate diffusion. Key among these indicators are
potential adopters’ knowledge about innovations, the sources and channels through which
information about innovations are communicated, and the extent of diffusion through a social
system.
Potential adopters’ knowledge. A key factor influencing adoption decisions is a
potential adopter’s understanding of the innovation. Initial understanding of an innovation is
identified by Rogers in his model of the Innovation-Decision Process as the knowledge stage.
The knowledge stage begins when a potential adopter is exposed to information about an
innovation’s existence and gains an understanding of how it functions. The knowledge stage
ends when the potential adopter believes that they have an understanding of the innovation. This
understanding may include initial perceptions of the innovation’s expected value contribution,
however, final value appraisal occurs later, in the decision stage of the Innovation-Decision
Process. Knowledge is a function both of an individual’s perceived understanding of the
innovation and his or her understanding of the innovation relative to his or her perceptions of
others understanding within a social system.
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Because the knowledge stage ends when the potential adopter becomes confident enough
in his or her knowledge to form an opinion, the only requisite condition for proceeding from the
knowledge stage is that individuals perceive themselves as having sufficient understanding about
the innovation. This condition is conceptualized as perceived understanding.
Before forming attitudes on a particular subject, individuals will compare their levels of
understanding to others within their social system (Festinger, 1954). To have confidence in
attitude formation, an individual must feel his or her level of understanding about an innovation
meets or exceeds the general levels of such understanding in his or her community. In the
diffusion of agricultural innovations, other farmers’ opinions are an important interpersonal
source influencing al stages of the innovation-decision process (Unay Gailhard et al., 2015).
Knowledge must be evaluated both as a function of an individual’s perceived understanding as
well as the individual’s perceptions of general understanding in his or her community.
Sources and channels of information. Another marker that may indicate the success or
failure of a campaign seeking to facilitate diffusion are potential adopters’ primary sources of
information about the innovation (Valente, 1993). According to Rogers (2003), information
about innovations come either through cosmopolite channels or localite channels. Most
innovation campaigns begin with cosmopolite channels in the form of mass media messages.
Cosmopolite channels are most useful during the knowledge stage of the innovation-decision
process, as these sources are effective at increasing basic literacy about innovations. Mass media,
however, may be met with mistrust from potential adopters because these messages originate
from individuals and organizations that are external to their community or social system.
Localite channels may be used by more trusted sources of information such as opinion leaders,
and are more likely to influence adoption behavior. Social contacts, social interaction, and
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interpersonal sources have been shown to be very influential in promoting innovation (Valente &
Rogers, 1995). Localite channels, particularly WOM communication through peer-to-peer
channels, become increasingly more important in later stages of the diffusion process.
Rogers (2004) noted the majority of information about an innovation coming through
peer-to-peer channels may be an indication diffusion has reached or is moving toward a point he
termed critical mass. A point of critical mass is reached when enough individuals have adopted
an innovation that “further diffusion becomes self-sustaining” (p. 13). At this point, external
organizations can cease to invest resources toward driving adoption. Critical mass is the goal of
any campaign seeking to facilitate diffusion of an innovation.
Extent of diffusion. Another potential avenue for evaluation is to track the rate of
adoption within a social system. Rogers (2004) provided metrics backed by research showing
how diffusion progresses throughout a social system. Diffusion follows patterns of adoption
organized into a normal distribution. In diffusion research, adoption is understood in terms of
stages of diffusion: (1) innovators, (2) early adopters, (3) early majority, (4) late majority, and
(5) laggards. By determining at what stage an innovation is in this process, it is possible to assess
the saturation of an innovation within a social system. It is then possible to determine how
effective a campaign has been at facilitating innovation.
Diffusion of Innovations and the 4R Nutrient Stewardship Program
The 4R Nutrient Stewardship Program is a public communication campaign seeking to
manage the issue of fertilizer runoff. One of the strategies employed by this campaign involves
facilitating the diffusion of innovative fertilizer application strategies. There are a number of
specific best-agricultural practices the 4R Nutrient Stewardship Program promotes, including the
use of broadcast fertilizer, subsurface tilling, and nutrient use calculators. However, the core
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innovation being promoted is the idea of making efficiency a core part of fertilizer application
decisions. Efficiency is understood in terms of the “4Rs” of the campaign; the right source of
fertilizer should be applied, in the right place, at the right time, and at the right rate. This focus
on an idea as an innovation is consistent with Rogers’ (2003) definition of an innovation as “an
idea, practice, or project that is perceived as new by an individual or other unit of adoption” (p.
12). The campaign targets individual agricultural communities and seeks to persuade them to
adopt efficiency as part of their calculus when they are making fertilizer application decisions.
Once this idea is accepted, the goal is to change actual practice.
To facilitate adoption, the 4R Nutrient Stewardship Program utilizes a multi-level
approach. The Fertilizer Institute designed and operates the campaign but does not provide
explicit direction (TFI, 2016a). Instead, the Fertilizer Institute provides materials and resources
to state-level organizers. Local-level retailers and fertilizer lobbyists serve as the primary agents
of the campaign, communicating messages to agriculturalists in their areas. These messages are
advanced chiefly through educational programs, brochures, guideline documents, posters,
promotional events, certification programs, newsletters, and face-to-face interactions with
retailers.
The campaign targets agricultural communities to encourage adoption of the
recommended strategies. The changes in nutrient stewardship practices may be understood as an
adaptive issues management strategy. The changes involve accommodations and adjustments in
agricultural practices to address the negative impact and reduce the likelihood of regulation
(Jones & Chase, 1979). If fertilizer runoff can be substantially reduced through voluntary
innovations by farmers, the issue may be sufficiently addressed and become dormant. These
recommended strategies may also be understood as a method for the industry to get its house in
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order by enhancing the responsible use of fertilizers in ways that do not have a negative
environmental impact (Heath, 2002). Achieving this goal requires the end users of fertilizer be
persuaded to adopt innovative practices that they perceive will add some value. By reducing the
chances of government regulation by demonstrating the industry is working to resolve the issue,
the autonomy of organizations is maintained.
Other Diffusion Research in Agricultural Communities
An extensive body of research has already examined DOI in the context of agricultural
communities. Ryan and Gross (1943) sought to understand the influence of sociological factors
on the diffusion and adoption of hybrid seed corn in Iowa farming communities. Because hybrid
seed corn increased production yields by close to 20%, Ryan hypothesized the innovation would
be adopted quickly. Surprisingly, the researchers discovered farmers took an average of seven
years to transition from first planting hybrid seed to 100% adoption.
Riesenberg and Gor (1989) explored farmers’ preferences for information and their
assessment of credible and beneficial sources disseminating information about new farming
innovations. The results indicated farmers generally preferred onsite interpersonal
demonstrations of innovations. This supports Rogers’ point that innovations that can be tried and
demonstrated are more likely to be adopted.
Baumgart-Getz, Prokopy and Floress (2012) conducted an extensive meta analysis of
studies examining the adoption of innovations by U.S. farmers. They sought to identify and
assess the factors that influenced the adoption of agricultural best management practices. Their
investigations examined 31 social factors assessed over 25 years of adoption research exploring
best management practices.
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The variables with the most significant impact on adoption included access to high
quality of information; the financial capacity of the farmer; and being connected to an agency,
local communities, or groups of farmers. Financial capacity gives a farmer greater ability to
experiment with new techniques and innovations. The impact of quality of information is
consistent with Rogers’ overall theory. Those farmers who have information about innovations
are likely to have a better understanding of the proposed innovation and consequently have
higher rates of adoption. Being part of a network may enhance social influence and create
opportunities for trialability.
DOI’s has utility as a frame for campaigns in agricultural contexts. Campaigns have been
an important activity in agricultural communication (Boone, Meisenbach, & Tucker, 2000;
Tucker, 1996). They have been widely used to promote innovation in agricultural practices. This
includes creating sustainable agricultural practices (Röling & Jiggins, 1994), innovation in pest
control practices (Heong, Escalada, Huan, & Mai, 1998), and innovations in livestock
vaccination (Heffernan, Thomson, & Nielsen, 2008), among many others.
Research Questions
Because the 4R Nutrient Stewardship Program operates as several small campaigns
within various states, it is possible to examine these campaigns individually in terms of their
respective target communities. Within the state of Ohio, the majority of persuasive efforts target
the Maumee River Watershed, an area that contains many farms as well as the primary water
source for a number of high population communities. The Maumee River is a principal tributary
of Lake Erie and is surrounded by farm land. The watershed has experienced several major
contamination events as a result of fertilizer runoff, prompting efforts to regulate runoff.
Communities in the Midwestern United States have been the target for many of these efforts
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given the presence of large numbers of agricultural operations in close proximity to the Great
Lakes. For these reasons, the Maumee River Watershed is an appropriate community to evaluate
the 4R Nutrient Stewardship Program.
To examine The 4R Nutrient Stewardship Program as an issues management campaign,
as well as to demonstrate the utility of DOI in case studies of public communication campaigns, I
propose the following general question:
How effective has the 4R Nutrient Stewardship Program been at promoting the diffusion
of 4R practices among communities in the region of the Maumee River Watershed?
As discussed earlier, promoting these changes is a key objective of the 4R Nutrient Stewardship
Program that will help manage the issue of fertilizer runoff and reduce the risk that new
regulatory policies will be put into place.
To answer this question, it is necessary to identify the reach of campaign messaging, the
breadth of diffusion of the innovation, and the sources that are most effective in promoting the
4R principles. Therefore, I propose the following specific research questions for this study:
RQ1: Do agriculturalists within the Maumee River Watershed feel they have knowledge
of the 4R principles?
RQ2: How do specific sources of information relate to adoption of 4R practices within
the Maumee River Watershed?
RQ3: What is the extent of the diffusion of the 4R frameworks’ prescribed runoff
reduction strategies through agricultural communities within the Maumee River
Watershed?
The answer to the first question will provide an indication of the success of the campaign in
introducing the principles to the key target audience. Knowledge of an innovation and its

43

potential benefits is a key first step in the DOI process. The answer to the second question will
identify the sources of information are associated with that knowledge and whether these
sources make use of cosmopolite or localite channels of communication. Finally, the answer to
the third question will provide an indication of the success of the 4R Nutrient Stewardship
Program. Contextualized within the bigger picture of campaigns generally, the answer to these
three questions will also provide insight into the larger process of innovation as promoted by
public communication campaigns as well as the role that diffusion can play in managing issues
of public policy.
Conclusion
This chapter provided a brief introduction to the content areas of this research study,
paying particular attention to existing scholarship in public communication campaigns and DOI.
This chapter also proposed three research questions that guide the study. Chapter 3 provides an
overview of the 4R Nutrient Stewardship Program, its design, and the specific strategies used by
the campaign within the state of Ohio. This includes identifying elements of relative advantage,
compatibility, complexity, trialability, and observability present in the campaign.
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CHAPTER 3: THE 4R NUTRIENT STEWARDSHIP PROGRAM
The 4R Nutrient Stewardship Program addresses water contamination from fertilizer
runoff, because such runoff and pollution are becoming more common both in the U.S. and
internationally. However, regulations to reduce runoff are usually unpopular with farmers.
Because of this, public communication campaigns seeking to change fertilizer application
behaviors are promising approaches to reduce runoff and manage risk of water contamination.
This study examines the 4R Nutrient Stewardship Program as a public communication
and issues management campaign seeking to encourage changes in fertilizer application
behaviors to reduce runoff. This chapter provides a description of the key elements of the
campaign, including the goals, the precipitating situation, the principal organizations involved,
the messages and channels used, and the target audiences or the campaign. Considering these
elements is important to understanding the design of a campaign. Smudde and Courtright (2015)
noted “medium and message work together in rhetorical ways that organizations use to inspire
cooperation with their stakeholders while also inviting them to celebrate their common ground”
(p. 406). Strategies that are consistent with DOI framework are described. In addition, message
content and organization are discussed (Ferguson, 1999). These factors are important to the
overall evaluation of the campaign. The chapter begins with a discussion of fertilizer runoff and
water contamination issues.
Water Contamination and Fertilizer Runoff
Water is a critical resource for life and is used in manufacturing, recreation, and
agriculture. According to the International Conference on Water and the Environment, “Fresh
water is a finite and vulnerable resource, essential to sustain life, development and the
environment” (ICWE, 1992, para 1). The ICWE also emphasized the economic importance of
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water, saying “water has an economic value in all its competing uses and should be recognized
as an economic good” (ICWE, 1992, para 1). Population growth, climate change, and
commoditization has placed increasing pressure on fresh water resources. Water contamination is
a significant threat to this resource.
Fertilizer Runoff as a Contributor to Water Contamination
The National Water Quality Assessment identified agricultural nonpoint source pollution
as the leading cause of “water quality issues on surveyed rivers and streams, the third largest
source for lakes, the second largest source of impairments to wetlands, and a major contributor to
contamination of surveyed estuaries and ground water” (EPA, 2016, para 1). Increased nitrate
runoff reduces a water system’s ability to absorb and convert nitrate (Freeman, 2002). When this
happens, water systems become supersaturated with nitrates, resulting in an accelerated growth
of cyanobacteria, sometimes called blue green algae. These events of rapid growth are termed
Harmful Algae Blooms, or HABs. Freshwater cyanobacteria produce microcystin, a form of
dangerous toxin causing severe damage to the liver (Falconer, 1998). HABs may result in
dangerous contamination of drinking water. Several cases of HABs affecting water systems have
occurred, including several involving the Great Lakes. In addition, when microorganisms such as
cyanobacteria die and decompose, they absorb oxygen from the surrounding environment,
converting the water system into a hypoxic area known as a dead zone. Dead zones are hugely
hostile toward most forms of aquatic life and can be challenging to repair or undo (Achenbach,
2008). Fertilizer runoff, therefore, is an environmental threat and a threat to public health.
Dramatic cases of water contamination often serve as focusing events that bring public
attention to issues and drive policy creation (Birkland, 1997). The Toledo water crisis in 2014
was a dramatic event that raised public awareness about fertilizer runoff and increased political
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pressure for change, including a reduction in fertilizer runoff. In addition, this case called
attention to the Maumee River Watershed as a source of runoff. On August 3, 2014, routine
testing of Toledo, Ohio city water showed heightened levels of the toxin microcystin produced
by cyanobacteria. The cyanobacteria had multiplied at a high level in Lake Erie due to fertilizer
runoff. A citywide do not drink warning was issued. Within 48 hours, testing showed toxin levels
were within safe parameters and the drinking ban was lifted (Seeger & Seeger, 2017). Other
HAB events have occurred in Lake Erie.
A similar event occurred in 2016 in Florida. This case demonstrated water contamination
from fertilizer runoff is a national problem. In July 2016, a combination of synthetic fertilizer
runoff from agricultural sites and heavy rainfall from the El Nino weather system triggered an
HAB off the coast of Miami, Florida (Allen, 2016). This event prompted statements from the
Southwest Florida Watershed Council saying the HAB demonstrated how “the duration and
frequency and magnitude of cyanobacteria is changing” on an international level (Henry, 2016).
These and similar events helped activate the issue of fertilizer runoff and prompted the Fertilizer
Institute to take action to manage the issue by seeking to change the practices of farmers.
Obstacles to Policy Regulation
Few, if any, policy options are available to states seeking to impose limits on the amount
of fertilizer used by farmers (Henry, 2015). The Clean Water Act of 1972 provided some
governmental mechanisms to regulate the fertilizer industry; however, these mechanisms are
strictly limited. Regulatory measures to reduce fertilizer at both state and federal levels are
usually opposed by the Fertilizer Institute and associated lobbyist groups (Wines, 2014). The
Fertilizer Institute has greatly increased its spending since the Toledo water crisis and
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contributed to several political campaigns in the 2015-2016 election cycle (Center for
Responsible Politics, 2016).
Following the Toledo water crisis, the state of Ohio saw a surge in policy and regulatory
efforts to limit runoff. In 2015, Ohio sought regional support from both the state of Michigan and
the Canadian province Ontario. All parties agreed to drastically reduce runoff as a means of
limiting algae growth in Lake Erie. The express goal of this initiative is to reduce fertilizer-based
pollution in Lake Erie by more than 40% by the year 2025 (Seewer, 2015). In the same year,
Ohio passed Senate Bill 1 and House Bill 150 to help curb water pollution. Ohio Senate Bill 1
banned the winter application of manure on farm fields while House Bill 150 set up a program to
encourage certification of fertilizer applicators (Henry, 2015).
The 4R Nutrient Stewardship Program
The 4R Nutrient Stewardship Program seeks to persuade farmers and agriculturalists to
voluntarily employ sustainability strategies in their fertilizer application by providing farmers
with the information necessary for optimal fertilizer application. This information is presented in
a way to promote innovation. The campaign consists of a series of messages and communication
frameworks housed on its website and available for download and distribution. These messages
seek to frame fertilizer in a positive way as a necessary and desirable component of a modern
agricultural system. Runoff is framed as a problem that can be managed through appropriate
agricultural practices. The 4R framework is proposed as a solution to this problem. This creates a
very clear problem-solution structure for the campaign’s larger persuasive efforts. The problemsolution pattern has been described as a classic approach to the design of persuasive messages
that can both incite engagement and allay fears (Smudde & Courtright, 2015).
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The 4R Nutrient Stewardship Program codifies nutrient runoff strategies in ways that are
memorable and easily communicated. The Fertilizer Institute suggests that following the 4R
strategies allows the producer to achieve desirable goals of “increased production, increased
farmer profitability,” while maintaining “enhanced environmental protection and improved
sustainability” (TFI, 2016a, NP). The 4Rs refer to the right fertilizer source at the right rate, at
the right time, and in the right place.
The Fertilizer Institute
The 4R Nutrient Stewardship Program was produced by the Fertilizer Institute, an
international trade association for the fertilizer industry. Trade associations are affiliations or
networks of organizations that have some shared interests. They seek to coordinate efforts, lobby
government, influence policy, and address common threats. Trade association can also serve as
structures to exchange and share important information thus helping reduce uncertainty for
member organizations (Kirby, 1988). Barnett (2013) noted, “Trade associations are organizations
through which a group of interdependent firms, typically in the same industry, pool their
resources and coordinate their efforts so that they may speak with one voice on matters of shard
interest” (p. 218). Speaking with one voice often means creating public communication
campaigns that can address public policy issues. Barnett suggests that nearly every organization
in the U.S. belongs to at least one trade association and these associations can increase the
influence of organizations. Frandsen and Johansen (2015) described trade associations as
intermediaries in strategic communication activities, providing additional resources and
coordinating messages in a way that mediates the relationship between the organization and
stakeholders. A trade association represents the member organization to further their interests
(Frandsen & Johansen, 2015).
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Commercial fertilizers are products used extensively in agriculture to enhance the crop
yields. Some studies have shown that between 30% and 50% of the yield for any crop is
associated with fertilizer (Stewart, Dibb, Johnston & Smyth, 2005). Fertilizers are critical to
modern, industrial, high-yield agriculture. The USDA noted U.S. rates of application peaked in
2004 at 24 million tons of fertilizer applied (USDA, 2017). Three types of nutrients are included
in most commercial fertilizers: nitrogen, phosphate, and potash. Nitrogen is the most widely
applied chemical component and, along with phosphorus, accounts for the majority of the
negative impact from fertilizer runoff. The widespread use of commercially produced fertilizer is
both praised for enhancing food production and feeding a growing world population, and
criticized for significant environmental impacts, including those associated with climate change
and water contamination (Charles, 2013).
To advance industry interests, the Fertilizer Institute lobbies politically for favorable
regulation and legislation, collects and makes available important information and data, funds
relevant research, and publicizes industry initiatives in safety and environmental stewardship.
The Fertilizer Institute reported on its website that it represents over 90% of the fertilizer
industry, a sprawling alliance of food producers, micronutrient manufacturers, fertilizer
distributers, retailers, equipment suppliers, engineering firms, brokers and traders, transport
firms, and other related businesses. Member organizations identified on their website include
many large agricultural chemical companies, seed, feed, and agricultural technology,
petrochemical, financial, and transportation companies (TFI, 2016a).
The Fertilizer Institute has existed in some form since the 1800s and has been a powerful
voice in shaping U.S. and international agricultural policy. According to the Fertilizer Institute,
their lobbying efforts successfully kept ammonia off the list of toxic air pollutants identified in
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the 1990 Clean Air Act. The Fertilizer Institute helped define sustainable agriculture in the U.S.
as the “most efficient use of non-renewable resources” in the 1991 Farm Bill (TFI, 2016b). The
Fertilizer Institute also ensured retail fertilizer dealers were made exempt from the
Environmental Protection Agency’s Stormwater Permit Program and was instrumental in
organizing congressional opposition to the Kyoto Climate Treaty. The Fertilizer Institute
described its mission on its website:
TFI is the voice of the fertilizer industry, representing the public policy,
communication, stewardship and sustainability and market intelligence needs of
fertilizer producers, wholesalers and retailers as well as the businesses that support
them with goods and services (TFI, 2016a).
The Fertilizer Institute presents itself as advocating for its own versions of sustainability
programs that better address the needs of its member companies. As more areas around the world
experience issues with water quality, the Fertilizer Institute has identified a need for voluntary
sustainability efforts across the industry. These efforts are encouraged as a way to prevent
potential government regulation that may neglect the interests of its member organizations. More
broadly, the Fertilizer Institute argues it is interested in protecting and improving water quality.
The Fertilizer Institute positions itself as an organization engaged in the management of
public policy issues that may impact the industry or members. Several issues are described on the
Fertilizer Institute website, including “security, international trade, energy, transportation, the
environment, worker health and safety, farm bill and conservation programs to promote the use
of enhanced efficiency fertilizer” (TFI, 2016a, NP). One of the most important issues facing the
fertilizer industry is nutrient runoff, including both nitrogen and phosphorus. Runoff impacts
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water quality in very visible and sometimes dramatic ways and can place the agricultural
community and fertilizer industry in conflict with other stakeholders who depend on water.
International Plant Nutrient Institute
Many of the Fertilizer Institute’s efforts are in cooperation with the International Plant
Nutrient Institute (IPNI). IPNI is an international non-profit organization devoted to conducting
research in the responsible management of plant nutrition. While primarily a research
organization, membership in the IPNI includes companies that are basic producers of plant
nutrients for agricultural purposes. Member companies initiate, coordinate, and manage research
projects; have unique access to research results; and represent the IPNI at government and public
hearings when scientific input is deemed to be useful in supporting an industry position.
The 4R Nutrient Stewardship Program in Ohio
Campaigns are precipitated from a situation, issue, need, crisis, or development requiring
a communicative response from an organization (Moffitt, 1999). In the case of the 4R Nutrient
Stewardship program, the campaign was precipitated from developing water contamination
issues in the Midwestern United States, most notably the Toledo water crisis. To understand a
campaign, it is necessary to understand the organization behind the campaign, its vision, goals,
and structure, as well as to understand the campaign’s target publics.
The primary state-level association advancing the 4R Nutrient Stewardship Program in
Ohio is the Ohio AgriBusiness Association (OABA), a state-level trade association representing
240 Ohio-based agricultural companies. The OABA primarily makes use of materials provided
directly by the Fertilizer Institute. These materials consist of the campaign Twitter account, a
brochure, and a document detailing guidelines for retailers (See Appendices A, B, C, and D). In
addition to these materials, the OABA operates a state-level 4R certification program that
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provides training and recognition to farmers and agriculturalists who adopt the 4R recommended
fertilizer application strategies (WTOL 11, 2016). The remainder of this chapter will identify the
key audiences of the 4R Nutrient Stewardship Program and explore how these campaign
materials are used to meet the the 4R Nutrient Stewardship Program’s goals.
Target Audiences
To achieve its goals, the campaign targets three separate audiences: policy makers and
political activists, fertilizer retailers, and farmers. Primary audiences of this campaign are the
policymakers as well as political activists advocating for regulation on fertilizer use. The
campaign seeks to demonstrate to these audiences that the agricultural community, working in
tandem with the fertilizer industry, is able to address issues of fertilizer runoff on a voluntary
basis using programs such as 4R.
Additional audiences targeted by the 4R Nutrient Stewardship Program include the statelevel fertilizer retailers, crop advisors, and nutrient service providers. These roles may constitute
opinion leaders who can be very important in persuading target audiences (Gregory, 2010).
Retailers, advisors, and providers are gatekeepers for information within local agricultural
communities and serve as important nodes in the 4R Nutrient Stewardship Program’s persuasive
network. Agriculturalists generally rely on retailers to provide information about correct or
innovative fertilizer application strategies. If retailers, advisors, and providers can be persuaded
to advise their customers and clients to follow 4R principles, then the 4R Nutrient Stewardship
Program is much more likely to succeed in its secondary persuasive goal.
A third audience and the primary focus for the 4R Nutrient Stewardship Program are
farmers. The campaign seeks to persuade this audience to adopt innovative new fertilizer
application behaviors and strategies to reduce risk of fertilizer runoff. This is accomplished both
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through the use of retailers as opinion leaders as well as direct messaging. According to the
USDA, in 2015 there were 74,400 farms in the state of Ohio (USDA, 2017). Agriculture is
Ohio’s largest industry, contributing over $93 billion to the state economy annually. There are
75,462 principal farm operators in Ohio. Of these, 21,637, or about 21% of the population, are
older than 65 (Farmland Information Center, 2017). Farmers as publics may be described in a
variety of different ways based on the level of engagement with the issue (Gregory, 2010). Some
may be latent and not recognize the issue of runoff affects them. Some may simply be aware the
issue exists and others may be active and ready to take action to solve the problem. Creating
innovation requires moving members of the target audience to the active stage. Doing so may
require they recognize the problem and that psychological constraints to taking action are
removed (Gregory, 2010). This means convincing them they can take meaningful action without
disrupting their income or lifestyle. The 4R framework provides farmers with concrete actions
they can take to address the problem.
Twitter Account
Twitter is a global social media platform. Individuals and organizations can create
Twitter accounts that allow them to communicate with each other. Messages are published in the
form of tweets (short posts of 280 characters or less) viewable by anyone who subscribes to (or
follows) the publishing Twitter account. Users also have the option to retweet messages–resend
posts published by other accounts to a different network of followers. Because of its fast, shortform nature, messages produced on Twitter can easily reach a broad audience (Swasy, 2016).
Twitter has become one of the most popular social media platforms in use today, with Twitter
estimating more than 200 million users producing around 400 million messages per day
(Tsukayama, 2013).
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Social media platforms, such as Twitter, are fertile environments for public
communication campaigns. The fast-paced, interactive nature of social media is conducive to
strategic, two-way communication between an organization and an audience (Grunig, 2009).
Social media platforms provide opportunities for organizations to reach new publics and to
engage in dialogic communication with existing publics (Kent & Taylor, 1998). The 4R Nutrient
Stewardship Program has made liberal use of social media platforms to communicate a variety of
messages related to the 4R framework.
Tweets originating from the 4R Nutrient Stewardship Program’s Twitter account focus
on local environmental benefits. Stories presented include “Growers along the Chesapeake
Manage Nutrients, Protect the Bay” and “Five Star Cooperative in Iowa… finds success in
reducing nitrogen runoff.” These kinds of appeals serve not only to encourage adoption but to
demonstrate the credibility of the campaign. The 4R Nutrient Stewardship Program seeks to
discourage regulatory policy by demonstrating farmers are taking action to address the issue of
runoff. By framing appeals to relative advantage in terms of environmental benefits, the 4R
Nutrient Stewardship Program demonstrates to potential activists or policymakers that the
Fertilizer Institute values environmental protection. This is particularly important for appeals
made on Twitter, as anyone interested in investigating the campaign can easily find these
messages. Appeals that address economic or policy goals are better communicated using
channels that directly reach farmers.
A large number of the campaign tweets also emphasize the value of fertilizer and
industrial farming, irrespective of the methods used for fertilizer application. Fertilizer
application is presented as “feeding crops to feed the world” and problems of global hunger are
seen as problems of “limited Ns” (limited nutrients). While not explicitly related to the 4R
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principles, these tweets appeal to one of the campaign’s central goals of reducing regulatory
pressures. Many tweets also criticize alternative methods of controlling fertilizer runoff, such as
small-scale farming or policy regulation. Tweets claim that “organic does not equal sustainable”
and that “industrial-scale farming is the sustainable path.”
Finally, a number of tweets appeal to a sense of community belonging and responsibility.
Examples include calls to “feed the world” or “save our water.” These tweets may extend
appeals to establish credibility by framing the 4R Nutrient Stewardship Program as a socially
motivated project. These tweets often emphasize geographic areas in the Midwestern United
States, such as the Iowa, Illinois, or Ohio, and by doing so appeal to the audience’s sense of
place. Because these tweets seek to persuade by appealing to community responsibility, it is
helpful to remind the audience of their specific communities. By positioning the 4R Nutrient
Stewardship Program as community based, it supports the idea that adopting these techniques is
compatible with community values.
Many of the tweets address the complexity of the 4Rs by advancing specific fertilizer
application strategies and techniques. These tweets frequently emphasis the ease of adoption,
laying out simple steps and practices farmers can employ to implement 4R principles. In this
way, the tweets are designed to reduce the perceived complexity of the 4R innovations. The
Twitter account frequently highlights the observability of the 4R principles by spotlighting
individual adopters across the U.S. In fact, these are among the most common messages included
in the account. The presentation of these stories is simple and to the point, fitting the character
limits of the channel (e.g., “Farmer Terry McClure says the #4R effort really does provide a way
to engage more growers in nutrient mgmt issues”). These spotlights help make adopters visible
within agricultural communities and often emphasize the various ways adoption has helped the
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featured farmer achieve success. They serve as testimonials from members of the target audience
(Gregory, 2010). These Twitter messages also create a sense of reference group membership by
incorporating messages from farmers around the country. These reference group appeals can be
very persuasive, especially when there may be strong identification with the group (Ferguson,
1999). Often these tweets will emphasize the relative advantage of adoption as well as the ease
of adoption (Gregory, 2010).
The Brochure
A brochure is a “printed piece of collateral material used for public relations, advertising
and marking purposes” (Daugherty, 2005, p. 140). Brochures can communicate a great deal of
specific, targeted information. They generally have specific aims and are directed to a target
audience. Brochures are usually produced in large quantities and distributed interpersonally,
often through organizations. Daugherty (2005) suggests that a brochure should be created with a
unifying design throughout the entire publication. This creates consistent tone and message. This
unifying design should incorporate typeface, layout, pictures, and color schemes.
The Fertilizer Institute produces a 4R brochure to be distributed at retail and nutrient
service provider sites. The brochure is made available to retailers through the nutrient
stewardship website for them to print out and distribute on their own. The target audience of the
brochure includes farmers and agriculturalists. Retailers would likely already have been
persuaded to advocate for the 4R principles if they are willing to distribute brochures to their
customers.
The 4R brochure consists of two images, printed back-to-back on a sheet of paper and
folded to create eight separate pages. Blocks of text are juxtaposed with images of idyllic farm
life. On the cover, two men walk away from the viewer through a sunlit field. Between them,
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holding onto each of the men’s hands and swinging playfully, is a young boy. The image of the
field continues into page two, creating a feeling of consistency. The brochure uses a soft color
palette of light and dark greens set against a white background. These colors blend well with the
large color photographs that take up the majority of visual space. The photographs themselves
are primarily green, tinted slightly brown by a light sepia tone filter.
The visual presentation of the 4R brochure seems intent upon communicating a rural
theme, with an underlying emphasis on family and farm values. The images all capture scenes of
idealized rural life. The scene on the cover depicts men across generations engaged in
agricultural work. The man on the left is gray haired; the man on the right has soft brown hair,
and suspended between them is a young boy. The lack of any modern technology or fixtures of
agriculture in any of the images evokes nostalgia and a sense of tradition.
The color scheme similarly invokes idealized rural life. The light green serves as the
backdrop for most of the text and blends seamlessly into the sunlit, sepia-toned backdrop of each
image, leading the eye effortlessly from the text to the visual presentations of rural life. The
choice of a rust-toned red to highlight critical points evokes images of old tractors and other
agricultural machinery. The softness of all the colors works together to create a calm feeling on
the part of the viewer. This feeling is matched by an optimistic, informative tone of the text.
The visual layout is designed to lead the reader throughout the brochure. Ferguson (1999)
notes visual elements in a message can be powerful persuasive devices. The powerful and
vibrant photographs are the primary element of the brochure, and each of these images spans
multiple pages. To experience the fullest effect of these images, it is necessary to turn on to the
next page. As mentioned previously, the text is positioned so readers easily alternate between
text, picture, and back to text as they progress through the brochure. The brochure ends with the
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back cover, where the words “4R NUTRIENT STEWARDSHIP” are connected back to the front
with a thin white line. The line ends by encircling the trio walking through a field on the front
cover, establishing a link between the values of family and rural tradition established throughout
the brochure and the suggested practice of nutrient stewardship. Value appeals such as these
focus on ideas of intrinsic worth, and can be very persuasive (Gregory, 2010).
The primary DOI characteristic emphasized by the brochure is compatibility. Attention is
devoted to increasing social and political pressures for fertilizer regulation. These pressures are
framed as a threat because of regulations’ inability to predict the needs of individual farmers.
Readers are warned that “pressure to limit the use of fertilizers is increasing” and “states
throughout the country are being pressured by federal government and environmental groups to
develop additional regulations…. These include reductions and… bans on nutrient application.”
The brochure also presents social and environmental arguments for adoption. Statistics
concerning global population growth and rates of food production are provided, as well as
projected yield increases due to biotechnology. The brochure argues “increased food production
will be achieved by intensified crop production” and to meet this goal “fertilizer inputs must be
optimized to provide the greatest potential for success.” This appeal targets farmers’ sense of
community responsibility, and the brochure urges agriculturalists to improve and refine fertilizer
application as a form of social service. The text includes both positive and negative message
elements (Ferguson, 1999). The threat of regulation is negative while the responsibility to feed a
hungry world is a positive appeal. References to regulations may also be understood as a fear
appeal.
The brochure also appeals to the relative advantage of adopting the 4R framework. The
brochure describes 4R principles as “a framework to achieve [sic] increased production,
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increased farmer profitability, enhanced environmental protection and improved sustainability.”
Overall, these advantages are framed as “simply good business” that “provide economic, social,
and environmental benefits.” Emphasis is placed on improved agricultural productivity by
improving fertilizer efficiency.
Guidelines for Retailers
The Fertilizer Institute produces a document, titled A Pocket Guide to 4R Nutrient
Stewardship, that provides information on the 4R Principles and lays out strategies for retailers,
advisors, and providers to encourage adoption. This document may help disseminate information
about innovation through interpersonal and professional channels. Rogers (2004) emphasized
that “almost every diffusion study finds that peer networks play an especially crucial role in
decisions to adopt a new idea” (p. 295).
As might be expected, the primary audiences for this channel are the community-based
fertilizer retailers, crop advisors, and nutrient service providers. As noted earlier, retailers,
advisors, and providers are important gatekeepers and opinion leaders and involving them in
promotion is an important tactic in the 4R Nutrient Stewardship Program. This document seeks
to persuade retailers, advisors, and providers to encourage adoption of the 4R principles and
prescribes strategies. Feder and Savastano (2006) observed that social links and structure of the
community are important to diffusion. They concluded, “Communications and information
relating to new knowledge were shown to be embedded within the more general fabric of social
within the more general fabric of social interactions among individuals. The pattern of
information flows received and transmitted by individuals is thus related to their social
environment, the network of their contacts. . .” (p. 1287). Ferguson (1999) emphasized that
“communicators try and reach audiences in places and at times when they may be prepared to
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listen” (p. 172). Farmers go to retailers, advisors, and providers to receive information about
fertilizer and they do so when they are prepared to make decisions.
According to web service Manta, there are at least 110 fertilizer companies operating in
Ohio (Manta, 2017). Many of these are retail outlets for larger organizations, such as Crop
Production Services, a subsidiary of a multinational fertilizer supplier with operations throughout
the U.S. Individual retail outlets allow for direct contract with the consumers of fertilizer
products. Because fertilizer is a complex product, farmers are likely to rely on opinion leaders
who are part of the community and with whom they are familiar for technical information and
advice (Feder & Savastano, 2006). Thus, providing information to retailers, advisors, and
providers so they can be informed when they speak to customers can be an important part of a
diffusion of innovation campaign. Many of the appeals described in the Pocket Guide emphasize
compatibility and relative advantage by emphasizing greater efficiency in fertilizer application
and describing application decisions and processes. The 4R framework is also described as a
critical approach for limiting potential regulation.
The 4R Certification Program
Certification is a process of ensuring individuals and groups have completed certain steps
and acquired information so they are able meet specific standards and competently complete
certain tasks. Certification is used extensively in professions, in organizations, and in certain
industries, including the agricultural community (Auld, Gulbrandsen, & McDermott, 2008). This
process can take many forms and serve several functions, including improving and standardizing
practice, generating support, enhancing reputation, promoting ethical conduct, and disseminating
a standard body of knowledge.
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The OABA operates a state-level certification program targeting fertilizer retailers and
nutrient service providers throughout the Lake Erie Watershed. To be certified by this program,
providers must meet three standards. First, 100% of agricultural customers of the provider must
be educated and trained in the principles of 4R nutrient stewardship. Second, 100% of
agricultural customers must have implemented 4R principles and practices, and this
implementation must be recorded and monitored by the provider. Finally, 100% of agricultural
customers must meet nutrient and fertilizer application recommendations for their crop as
consistent with the 4R principles (OABA, 2016).
The primary purpose of the 4R certification program is observability. The program
celebrates members of the Ohio agricultural community who have successfully adopted 4R
principles. In particular, community leaders are sought out and acknowledged for implementing
4R practices. These include Sunrise Cooperative and Crop Production Services, two particularly
prominent retailers within Ohio’s agricultural sphere. Emphasizing the most successful
businesses that have become certified may also have characteristics of an appeal towards relative
advantage. Potential adopters may see successful businesses becoming certified and associate
their success with the certification process.
Making adopters within a community visible may also serve to demonstrate the
compatibility of 4R practices with community values. Leaders may be gatekeepers of cultural
norms associated with these values. When community leaders show a willingness to adopt new
practices and engage with new ideas, they implicitly demonstrate that these practices and ideas
are consistent with the values and ideas already in place within that community. The certification
program can also be seen as appealing to complexity. The program produces a great deal of
educational material to help local farmers comply with certification standards. This material

62

presents 4R practices in a straightforward manner and lays out specific steps and strategies
farmers can employ to meet the program’s standards.
Conclusion
The 4R Nutrient Stewardship Program includes the DOI elements of relative advantage,
compatibility, complexity, and observability. The only primary characteristic of an innovation
not identified within the campaign was trialability. This is likely due to the fact that the 4R
practices are not easily tried. By their nature, nutrient application strategies require a grower to
commit to those behaviors for at least a single growing cycle. The campaign is designed around a
broad problem-solution format and includes a number of specific persuasive strategies including
testimonials, fear appeals, repetition, appeals to group membership and values. The 4R title is
memorable and references the specific actions that are being advocated. Several methods are
used to deliver the messages directly to farmers including twitter, brochures, and a certification
program.
This chapter provided an overview of the 4R Nutrient Stewardship Program’s regional
public communication campaign in the state of Ohio. Through this discussion the key goals,
publics, and channels of the 4R Nutrient Stewardship Program’s in Ohio were identified. As this
chapter has shown, a variety of channels are employed at the local level to persuade Ohio-based
agriculturalists to adopt new fertilizer application strategies. In addition, the campaign seeks to
demonstrate to policymakers and activists that the industry is working hard to address the issue
of runoff. Chapter 4 provides an overview of the research methodology used in this study to
examine the 4R Nutrient Stewardship Program.
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CHAPTER 4: METHODS
This research utilizes Diffusion of Innovations theory (DOI) as a framework for
understanding and evaluating public communication campaigns seeking to create social change.
Through an examination of the 4R Nutrient Stewardship Program within the context of the
Maumee River Watershed, it will be possible to draw conclusions about the nature of diffusion
and public communication within these communities. These conclusions may then be useful in
informing the design and implementation of future public communication campaigns.
The data used in this study were collected by The Ohio State University’s College of
Agriculture, Food and Environmental Sciences using a survey questionnaire (see Appendices E,
F, G, and H). Funding for this data collection was made available through the International Plant
Nutrient Institute. The data were made available by Professor Robyn Wilson, the principal
investigator for the project, upon request. This chapter describes the survey methods used to
collect data to answer the research questions proposed in chapter 2. This includes a description of
the survey, the sample, measurement, and the statistics used to examine the data.
Procedure
Data were collected from Ohio farmers between the end of December of 2015 and early
March 2016 (Wilson & McCormick, 2017). Several procedures were used to facilitate an
adequate return rate of mail in surveys. A postcard indicating that a survey would be sent to the
respondents was mailed to increase awareness of the study. This postcard included a web address
for the online version of the survey. One week later a paper copy was mailed out to those who
had not participated online. A second reminder postcard was send out two weeks later, followed
by second copy of the survey (Wilson & McCormick, 2017).
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Respondents
The initial contact information for the sample included 3,273 farmers living in the
Maumee River Watershed. According to the Ohio Environmental Protection Agency, the
Maumee River Watershed drains 5,024 square miles and flows through all or part of 18 Ohio
counties. According to The Ohio Lake Erie Task force, nutrient run-off from within the Maumee
River Watershed is the primary source contributing to harmful algal blooms in Lake Erie (Ohio
Environmental Protection Agency (2018a). Once the sample frame was identified it was
stratified according to farm size: farms 50 to 249 acres (15%), 250 to 499 acres (13%), 500 to
999 acres (22%), 1000 to 1999 acres (31%), and 2000 plus acres (19%). This stratified sample
closely matches the census data for Ohio farms operating with over 50 acres of land (Wilson &
McCormick, 2017).
Wilson and McCormick (2017) reported that of the 3,273 initial contacts, some surveys
were unopened, some farmers asked to be removed, and others indicted they were no longer
farming. This left a total sample of 2,574 respondents, of which 748 were returned usable, for a
response rate of 29.1% and a total sample of 748.
Variables and Measurements
Respondents completed a survey addressing perceived issues of nutrient runoff, nutrient
application practices, and attitudes toward hiring Nutrient Service Providers. Demographic
information was also collected. The present study examined only selected survey measures that
directly tracked with the variables of knowledge, sources of information, and extent of diffusion.
Knowledge
Two items were used to evaluate knowledge of innovations. The first was a single Likerttype item designed to assess respondents’ perceived understanding about an innovation.
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Respondents were asked to rank their agreement with the statement, “I feel that I have a pretty
good understanding of the four nutrient management principles.” This item made use of a fivepoint Likert-type measurement with anchors of -2 (strongly disagree) and 2 (strongly agree).
The second knowledge item evaluated relative understanding and asked respondents to
rank their agreement with the statement, “I feel that I am better informed about nutrient
stewardship than most farmers.” This scale also made use of a 5-point Likert-type measurement
with anchors of -2 (strongly disagree) and 2 (strongly agree). This was an important
measurement for knowledge as it relates to diffusion because it contextualized understanding
relative to the larger agricultural community.
The mean of these two items was used to operationalize each respondent’s knowledge of
the 4R principles. The items demonstrated adequate reliability, α = .74. The mean value of these
two items was thus used as a single metric for knowledge, M = .71, SD = .72.
Sources of Information
Respondents were also asked to report how often they receive information about nutrient
stewardship from a variety of sources. Eleven potential information sources were provided with a
five point Likert-type scale with anchors of 0 (never) and 4 (frequently). Responses included,
“Your county Extension agent, University Extension generally, Farm bureau, Your county Soil
and Water Conservation District, Your crop advisor/consultant, Your fertilizer applicator or
retailer, USDA NRCS, Professional/industry magazines, Commodity Groups, A family member
or farm partner,” and “Other farmers in your community.” These potential sources of
information can be categorized into sources that make use of localite channels of communication
and sources that make use of cosmopolite channels of communication. The sources of “crop
advisor/consultant, your fertilizer applicator or retailer, a family member or farm partner,” and
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“other farmers in your community” were sources that made use of localite channels. The sources
of “the county extension agent, University Extension, the farm bureau, the county soil and water
conservation district, the 4R Brochure, commodity groups” and “USDA NRCS” can be
understood as sources that make use of cosmopolite channels. Descriptive statistics for these
eleven potential information sources are provided in Table 2.
Table 2
Sources of Information
Source
Your county
Extension agent
University
Extension generally
Farm Bureau
Your county Soil
and Water
Conservation
District
Your crop
advisor/consultant
Your fertilizer
applicator or retailer
USDA NRCS
Professional/industr
y magazines
Commodity Groups
A family member or
farm partner
Other farmers in
your community

Channel
Direction
Cosmopolite

Channel Type

Mean

SD

Mass media

1.801

1.0315

Cosmopolite

Mass media

1.824

.9113

Cosmopolite
Cosmopolite

Mass media
Mass media

1.679
2.167

1,0545
1.0327

Localite

Interpersonal

2.064

1.2268

Cosmopolite

Interpersonal

2.208

1.1415

Cosmopolite
Cosmopolite

Mass media
Mass media

1.796
2.425

1.0236
.9764

Cosmopolite
Localite

Mass media
Interpersonal

1.364
1.631

1.0177
1.1398

Localite

Interpersonal

1.766

.9784

Extent of Diffusion
The extent of diffusion refers to the proportion of the agricultural population that has
adopted the prescribed runoff reduction strategies. A binary measure asked respondents to report
whether they had used 4R-related practices on their farm in the past three years (since the
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inception of the 4R Nutrient Stewardship Program). The proportion of individuals within a social
system reporting adoption is the degree the innovation can be considered to have diffused
through the social system.
Demographics
Demographic data was collected last. Respondents were asked basic demographic
information. Gender was assessed with a single item in which respondents self-reported their
gender as either male or female (male = 731, female = 17). Age was assessed with an openended item in which respondents indicated their age in years, M =57.61, SD = 11.78, Mode = 60.
Education level was assessed as an ordinal-level measure using a single item in which
respondents indicated their highest level of education ranging from some high school (1) to
graduate or professional degree (6), M = 3.2, SD = 1.31, Mode = 2.0. Experience farming was
assessed with an open-ended item in which respondents indicated how many years they have
been farming, M = 36.79, SD = 13.46, Mode = 40. Annual net income was assessed as an
ordinal-level measure using a single item in which respondents indicated their income, ranging
from less than 50,000 (1) to 500,000 or greater (5), M = 2.60, SD = 1.39, Mode = 1. Finally,
respondents’ total farm operation during the past growing season was assessed using an openended item in which respondents indicated total acres of both owned, M = 463,174, SD = 501.60,
Mode = 400, and rented land, M = 746.59, SD = 1823.90, Mode = 500.
Conclusion
This chapter provided an overview of data collection procedures and measures used in
this study. In chapter 5, the results of the data analysis will be presented. Results will then be
used to answer the research questions for this study.
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CHAPTER 5: RESULTS
This chapter presents the results of the data analysis used to answer the three research
questions proposed in chapter 1. The survey data were analyzed using the IBM Statistical
Package for the Social Sciences (SPSS v.24).
Knowledge
A one-sample t-test was used to determine whether agriculturalists within the Maumee
River Watershed feel they have understanding of the 4R principles. The knowledge score was
compared to a hypothesized population mean of 0, which was chosen as a neutral midpoint
denoting neither high nor low levels of knowledge. The knowledge score (M=.71, SD=.72) was
statistically significantly higher by 0.71 (95% CI, 0.66 to 0.76) than the knowledge comparison
score of 0, t(739) = 26.63, p = .0005, d = .98. Respondents had a level of knowledge regarding
the 4R principles statistically significantly above 0 according to this test.
Sources of Information
A binomial logistic regression was performed to ascertain the effects of the eleven
information sources about nutrient stewardship from a variety of sources on the likelihood that
farmers have changed their 4R-related practices on their farm in the past three years. The logistic
regression model was statistically significant, χ2(11) = 108.89, p< .0005. The model explained
19.7% (Nagelkerke R2) of the variance in 4R related farming practices and correctly classified
67.8% of cases. Sensitivity was 80.8%, specificity was 49.7%, positive predictive value was
69.1%, and negative predictive value was 65.0%. Of the eleven predictor variables, only crop
adviser/consultant (p < .001), professional/industry magazines (p =.037), and the Farm Bureau
(p =.05) were statistically significant and had a positive relationship to changing farm practices.
For every one unit increase in reported frequency of information from their crop
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adviser/consultant, professional/industry magazines, or the Farm Bureau, the odds of a farmer
changing their practices on the farm increased by 1.43, 1.24, and 1.21 respectively. A
comparison of the eleven predictor values is provided in Table 3.
Table 3
Comparison of Sources of Information
95% CI for
Odds Ratio
Lower Upper

SE

Wald

Df

0.115

0.111

1.068

1

0.301 1.121

0.902

1.394

0.168
0.189

0.133
0.097

1.613
3.782

1
1

0.204 1.183
0.052 1.208

0.913
0.999

1.535
1.461

0.07

0.109

0.411

1

0.522 1.072

0.866

1.328

0.355

0.097 13.431

1

0.000 1.426

1.179

1.724

0.101

0.104

0.95

1

0.330 1.107

0.903

1.357

USDA NRCS

0.034

0.107

0.103

1

0.748 0.966

0.783

1.192

Professional/Industry
Magazines

0.212

0.101

4.356

1

0.037 1.236

1.013

1.508

Commodity Groups

0.113

0.104

1.177

1

0.278 0.893

0.728

1.096

0.148

0.095

2.415

1

0.120

1.16

0.962

1.398

0.068

0.113

0.363

1

0.547 1.071

0.857

1.337

Your County Extension
Agent
University Extension
Farm Bureau
Your County Soil and Water
Conservation District
Your Crop Advisor/
Consultant
Your Fertilizer Applicator
or retailer

A family member or farm
partner
Other farmers in your
community

P

Odds
Ratio

B

Extent of Diffusion
Some 56.4% (N = 748) of respondents indicated they have changed 4R-related practices
on their farm in the past three years. Changes since the inception of the campaign are understood
as adoption. DOI prescribes the following distribution of innovators: 2.5% early adopters, 13.5%
early majority, 34% late majority, and 16% laggards (Valente, 1993). Taken together, innovators,
early adopters, and early majority constitute 50% of the population distribution. This positions
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the diffusion of the 4R framework’s prescribed runoff reduction strategies firmly in the late
majority stage of the diffusion process.
Conclusion
This chapter presented the results of the statistical analysis used to answer the three
research questions. Conclusions and implications that may be drawn from these analyses are
discussed in chapter 6.
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CHAPTER 6: CONCLUSIONS AND IMPLICATIONS
This chapter discusses the results of the analyses in relation to the goals of the study and
the specific research questions presented earlier. The overall goal of this project was to
demonstrate the utility of DOI as a framework for evaluation of and the planning for public
communication campaigns seeking behavioral change. In addition to answering the three
research questions, the implications of the study for understanding issues management, public
communication campaigns, and the diffusion of the 4R innovations are explored. Limitations and
directions for future research are also discussed.
This project examined the 4R Nutrient Stewardship Program as a public communication
campaign. The first goal of the campaign was to encourage changes in fertilizer application
behaviors among farmers with the outcome of reducing fertilizer runoff. A secondary but closely
related goal was to demonstrate that both the fertilizer industry and the agricultural community
are working toward reducing fertilizer runoff and are taking proactive measures to reduce water
pollution. This was a response to public concerns about the issue of fertilizer runoff and water
contamination, as well as an industry effort to reduce pressure for governmental regulation of the
fertilizer industry. As described in chapter 3, fertilizer runoff is a significant pollutant of water
and can have very adverse affects on water quality. Cases such as the Toledo water crisis were
focusing events for the issue of fertilizer runoff and made the issue salient within the Maumee
River Watershed. Fertilizer runoff has become an important public policy issue, and the 4R
Nutrient Stewardship Program campaign was part of the Fertilizer Institute’s effort to manage
the issue. For this study, the 4R Nutrient Stewardship Program was approached as an issues
management campaign targeting farmers, fertilizer retailers, policymakers, and policy advocates.
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This study also explored the relationship between issues management, public
communication campaigns, and the diffusion of innovations. As described in chapter 2, issues
management is a strategic function of organizations targeted toward identifying and addressing
public policy issues that may impact an organization. Public communication campaigns are
understood as efforts to inform and persuade key audiences in support of an organization’s
strategic goals. DOI is a framework that describes how an innovation is diffused through a social
system and what factors may facilitate the adoption of an innovation. The 4R Nutrient
Stewardship Program can be described as a public communication campaign, designed to
manage a public issue by promoting innovations in agricultural practices.
This study was focused around three specific research questions. These questions were
addressed using the data from the survey questionnaire presented in chapter 5. These three
focused questions are discussed first, followed by the more general discussion of the meaning
and implications of these results.
Discussion of Research Questions
The first research question (RQ1) asked: Do agriculturalists within the Maumee River
Watershed feel that they have an understanding of the 4R principles? As described in chapter 2,
knowledge of an innovation is identified by Rogers (2003) as the first stage of the innovationdecision process, and is an important prerequisite to adoption. The results of the survey for RQ1
indicate respondents feel they do understand the 4R principles of nutrient stewardship. Perceived
understanding was compared with the instrument midpoint of relative understanding, and was
statistically significantly higher than the selected knowledge comparison score. Responses to the
question, “I feel that I have a pretty good understanding of the four nutrient management
principles,” were significantly higher than the scale midpoint of knowledge. Because the four
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nutrient management principles are the basis of the 4R campaign, it is likely that the campaign
has improved perceived understanding of the innovation, at least to some degree. BaumgartGetz, Prokopy, and Floress (2012) concluded knowledge was a significant predictors of
adoption. Moreover, they note that efforts should go beyond a general knowledge of how
agriculture can degrade water quality and focus on how the actions of individual farmer impact
water quality (p, 23).
The second research question (RQ2) asked: How do specific sources of information relate
to adoption of 4R practices within the Maumee River Watershed? The results for RQ2 indicated
three specific sources of information were significantly associated with adoption of the 4R
principles. The logistic regression analysis of information sources about nutrient stewardship
accounted for roughly 20% of the likelihood of farmers reporting they had adopted 4R-related
practices on their farms. The three sources of information associated with change, listed in order
of significance, were the crop advisor/consultant, the professional/industry magazines, and
finally, the Farm Bureau. Crop advisor/consultant and the professional/industry magazines were
sources explicitly used by the 4R campaign, while the Farm Bureau is an organization that
communicate information about agricultural innovations to agricultural communities, including
information about the 4R principles (Snyder, 2018).
The crop advisor/consultant are change agents that fits the conventional profile of an
opinion leader, a critical source of information identified by DOI as using localite channels of
communication. Crop advisors are individuals who are “knowledgeable about plants and soil.
They maintain a close relationship with their client and scout their fields for problems that may
arise during the growing season” (AgCareers.com, 2018, NP). Crop advisors advise farmers
about a range of issues, such as seed selection, pest and disease management, and fertilizer use.
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They typically have advanced education and may be certified in their state. Opinion leaders can
be key sources of information in a program seeking to encourage the diffusion of an innovation
(Valente & Davis, 1999; Gregory, 2010). Crop advisors interact regularly with farmers and serve
as key opinion leaders about issues of fertilizer use, and can therefore be considered to use
localite interpersonal channels of communication (Schwartz, 1994).
Professional/industry magazines were made available to farmers in the form of brochures
about the 4R principles distributed by fertilizer retailers, as well as A Pocket Guide to 4R
Nutrient Stewardship. The brochure and Pocket Guide were key materials in the 4R Nutrient
Stewardship Program and focus explicitly on the 4R principles. These materials were designed
by the Fertilizer Institute and given to representatives within the community for local
distribution. Although the Pocket Guide and brochure were cosmopolite, mass media channels of
communication, they were designed to be distributed by retailers and may have functioned as
collateral materials to support peer-to-peer communication within the farmers’ social system. As
discussed in Chapter 3, these materials were most effective at communicating the characteristics
of compatibility and relative advantage. Using local change agents, such as fertilizer retailers, for
distribution and emphasizing compatibility may increase farmers’ feelings of connectedness with
their local community, which has been shown to influence the adoption of agricultural
innovations (Baumgart-Getz, Prokopy & Floress 2012).
These results are consistent with previous research that has identified the Farm Bureau as
an important part of agricultural diffusion networks (Lubell & Fulton, 2007). The Farm Bureau is
part of the agricultural extension services and serves to organize and educate farmers about new
agricultural methods. The Farm Bureau describes itself as, “The unified voice of agriculture”
(Farm Bureau, 2018, NP). While an external organization that primarily makes use of mass
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media channels of communication, the Bureau is organized down to the local county level with
representatives working directly with farmers. In some cases, the Bureau may use mass media,
cosmopolite channels and interpersonal, localite channels. However, the majority of the Bureau’s
communication would be categorized as using cosmopolite channels.
Baumgart-Getz, Prokopy, and Floress (2012) reached conclusions that provide additional
insight into these results. Through an extensive meta analysis, they found that overall education
and level of formal education were not related to the adoption of best management practices.
Extension training did have a significant impact. The Farm Bureau provides training to
agriculturalists through the county extension system, as well as through activation of crop
advisor/consultants. In addition, Baumgart-Getz et al. found that participation in specific kinds of
social networks were also associated with the adoption of new management practices.
connectivity with local networks, neighboring farms, grass roots organizations, and agency
networks were related to adoption. Agency networks would include organizations like the Farm
Bureau. Baumgart-Getz, Prokopy and Floress (2012) suggest “using networks to implement
extension efforts and disseminating information presents a logical way to combine and extend
the reach of factors found to have a significant effect on BMP adoption” (p. 23).
Fertilizer retailers and nutrient service providers were not associated with adoption,
despite the 4R Nutrient Stewardship Program prioritizing these groups as key change agents.
Although fertilizer retailers and nutrient service providers utilize interpersonal communication to
facilitate adoption, their connections to external organizations make retailers and providers
cosmopolite channels of communication. As a result of the close professional relationships that
exists between retailers and providers and the Fertilizer Institute’s member organizations,
potential adopters may believe that retailers and providers have more loyalty to the Fertilizer
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Institute than to farmers within the social system. The 4R certification program provided
incentives to retailers and providers to encourage their customers to adopt the 4R principles, and
may have created pressures that limited the influence of retailers and providers within the social
system.
Some sources are more likely to reach the target audiences, and some sources will be
more persuasive than others at different stages of the diffusion process (Baumgart-Getz,
Prokopy, & Floress, 2012). The results for RQ2 indicate that some of the channels emphasized
by the 4R Nutrient Stewardship Program are associated with adoption. Localite channels,
specifically the crop advisers, were associated with adoption. However, cosmopolite and mass
media channels still appear to be the primary sources of information concerning the 4R
principles. This conclusion regarding the second research questions is broadly consistent with the
prescriptions of DOI and the results for the third research question (RQ3).
The third research question (RQ3) asked: What is the extent of the diffusion of the 4R
frameworks’ prescribed runoff reduction strategies through agricultural communities within the
Maumee River Watershed? The results indicate a 56% adoption rate for the 4R principles. At the
late-majority stage of adoption, localite interpersonal channels should be more influential, but the
influence of cosmopolite channels should still be felt. Opinion leaders seem to be particularly
important in facilitating the adoption of innovative 4R practices. Other sources that used
interpersonal channels, such as “other farmers in your community” and “a family member or
farm partner,” were not significant sources of information regarding 4R practices, indicating that
diffusion of the 4R principles may not yet have reached the point where further diffusion is
driven by peer-to-peer communication. Because cosmopolite channels were found to be
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associated with adoption more so than localite interpersonal channels, the 4R Nutrient
Stewardship Program appears to have not yet achieved the critical mass stage of diffusion.
Rogers (2004) noted that innovators are the first 2.5% to adopt an innovation, followed
by early adopters at 13.5%, the early majority at 34%, the late majority for another 34%, and
laggards as the remaining 16%. These results indicate the 4R innovations have entered the late
majority stage of adoption. This suggests the diffusion may be moving towards a state where the
majority of information about an innovation comes from inside the social system and “further
diffusion becomes self-sustaining” (Rogers, 2004, p. 13). Results for RQ2 indicated the diffusion
of the 4R innovations may not yet be self-sustaining, as cosmopolite channels were associated
with adoption more so than localite interpersonal channels. Peer-to-peer communication between
community members is broadly consistent with diffusion entering a self-sustaining stage in the
DOI framework. The primacy of sources of information that make use of localite interpersonal
channels would be seen as one indication that the diffusion may have been successful and may
be moving towards becoming self-sustaining (Rogers, 2003; Valente & Davis, 1999).
Finally, as described in chapter 2, the over-arching question that guided this study asked:
How effective has the 4R campaign been at promoting changes in nutrient management in the
region of the Maumee River Watershed? The results suggest about half of farmers are
knowledgeable about the principles, they have adopted some or all of the principles, and they
have seen others adopt them. The conclusion that 56% of respondents indicate adoption suggests
the campaign may have been partially successful in achieving the strategic goal of promoting
innovation in fertilizer practices. These results indicate the 4R campaign may be achieving some
success in promoting changes in nutrient management. However, it does not appear that
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campaign communication has yet achieved sufficient saturation of adoption for further diffusion
to become self-sustaining.
General Discussion
The 4R Nutrient Stewardship Program has a number of objectives. The overall goal of
the campaign to facilitate adoption of the 4R principles works to achieve a number of related
goals. While farmers may adopt innovations because of the perceived value added by the
innovation in terms of profit, crop yield, or environmental protection, the Fertilizer Institute
works to drive adoption through the 4R Nutrient Stewardship Program in order to reduce the
impact of runoff on water quality, avoid the introduction of new regulatory policies, and reduce
pressures from environmental and activist groups.
The impact of the 4R Nutrient Stewardship Program on water quality in the Maumee
River Watershed is not yet clear. However, some sources do indicate modest improvement
(Felton, 2017). While harmful algal blooms have continued to occur in Lake Erie, none have
been at a level to impact domestic water supplies since the Toledo water crisis. Chris Winslow,
director of the Ohio Sea Grant program, noted that the 2017 harmful algal bloom was not as
serious as it had been in years past. The 2017 bloom was rated at a severity of 7.5, while the
2015 bloom was rated a 10.5 (Johnston, 2017). The Maumee River remained on the Ohio
Environmental Protection Agency 2018 list of rivers with impaired water quality. The Agency
noted, “most of the 31 waters placed on the nitrate watch list are in northwestern Ohio” (Ohio
Environmental Protection Agency, 2018b, NP).
The 4R Nutrient Stewardship Program did not prevent new fertilizer regulation. In July
2015, the Ohio General Assembly passed Senate Bill 1, limiting the application of fertilizer and
manure on frozen, snow-covered, or saturated fields (Ohio Legislature, 2018). This legislation
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was in direct response to the Toledo water crisis and was part of a larger plan for agricultural
practices and water quality in Ohio, Michigan, and Ontario. In 2018, Michigan finalized details
of a plan to cut phosphorus inputs to Lake Erie, identifying three main goals: 1) “minimize the
extent of oxygen depleted zones in the waters of the central basin of Lake Erie; 2) maintain
healthy animal and plant life in the western and central basins; and 3) maintain cyanobacteria
(blue-green algae) levels that do not produce concentrations of toxins” (MDARD, 2018, para 2).
Michigan’s plan does not include regulation of fertilizer use, but instead calls for the
implementation of agricultural best practices.
Some environmental and advocacy groups seem to regard the 4R Nutrient Stewardship
Program favorably, indicating that some of the Fertilizer Institute’s public image goals may have
been achieved. The 4R Nutrient Stewardship Program was cited by the National Wildlife
Federation as a positive step taken by the agricultural community because “nutrient management
on participating farm fields minimize the potential for runoff and maximizes crop use of
nutrients” (Hesse, 2018, para 3). In addition, the Fertilizer Institute has begun working with The
Nature Conservancy to promote the 4R principles (Martin, 2016). Endorsements by
environmental groups and the inclusion of 4R principles in the Ohio EPA plans for water quality
improvement suggest that the campaign is visibly demonstrating efforts were being made to
reduce runoff. This was one of the goals of the campaign. The 4R campaign appears to have
reduced friction and increased harmony between fertilizer organizations and at least some of
their key publics.
General Conclusions
Several conclusions can be drawn from this study about public communication
campaigns, issues management, and DOI. First, public communication campaign efforts can help
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facilitate the diffusion of innovations. The primary goal of the 4R Nutrient Stewardship Program
within the Maumee River Watershed was to facilitate the diffusion of the 4R principles to the
local agricultural community and improve water quality. This goal supported the larger vision of
The Fertilizer Institute to represent the policy and public communication needs of the fertilizer
industry (TFI, 2016a). The adoption of these principles by farmers will limit fertilizer runoff and
reduce the risk of harmful algal blooms. It is not possible to conclude at this point that the 4R
Nutrient Stewardship Program has reduced fertilizer runoff or improved water quality. This
study suggests the 4R Nutrient Stewardship Program is a factor in the adoption of nutrient
stewardship principles within the target public. The specific information communicated by this
campaign, as well as the channels through which they are communicated, can be understood and
analyzed as tactics for facilitating the diffusion of innovations. This study suggests the
characteristics of innovations identified by DOI (relative advantage, compatibility, complexity,
trialability, and observability) could be useful in both developing and evaluating public
communication campaigns seeking to facilitate a diffusion of any innovations. As discussed in
chapter 2, several other studies, including those focusing on promoting innovation in health
practices, have examined these principles in the context of developing campaigns (Haider &
Kreps, 2010; Rogers, 2003). These principles have seen limited application in the context of
agricultural campaigns, issue management campaigns, and campaigns operated by trade
associations.
Public communication practitioners with the objective of promoting innovation could
design campaigns that are informed by Rogers’ (2003) five characteristics of an innovation.
Social media, for example, could be very useful in achieving observability for an innovation,
provided that target publics value and make use of social media. Campaign communication can

81

emphasize the relative advantage and compatibility of changes that are being advocated, as
illustrated by the 4R campaign. Campaign communication can also emphasize the unique,
unprecedented value added by innovations to audiences of potential adopters (Courtright &
Smudde, 2009). The complexity of a change can also be addressed in campaign messages and
materials, such as A Pocket Guide to 4R Nutrient Stewardship. Trialability can be harder to
achieve, and may be dependent on the characteristics of the innovation in question. Specific
features of an innovation program can be used to enhance trialability, for example, materials
could suggest implementing the 4R principles on one field to see how crop yields may be
affected.
DOI is a theoretical frame that has the potential for broad applicability in the context of
public communication campaigns. Many public communication campaigns have the diffusion of
innovations as a primary objective, including health campaigns (Snyder, Hamilton, Mitchell,
Kiwanuka-Tondo, Fleming-Milici, & Proctor, 2004), campaigns designed to promote
sustainability (Roper, 2005), and issues management campaigns. Promotion refers to campaign
efforts to inform or persuade audiences about relative merits of a product, service, brand or issue
(McCarthy, 1978). Project ChildSafe, for example, promotes the use of trigger locks on
handguns (National Shooting Sports Foundation, 2018). The National Transportation Board and
the Ad Council worked with the Leo Burnett firm to develop the Vince and Larry crash test
dummies to promote the use of seat belts (America on the Move, 2018). The Health Promotion
Branch of the Australian Board of Health used a campaign called Lifesaver to promote the use of
condoms (U.S. National library of Medicine, 2016). Some health campaigns, such as efforts to
encourage volunteer checkups and screenings, are designed to promote the adoption of a
behavior to address health risks. Health-related behavioral changes promoted by campaigns have
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been described as behavioral innovations (Snyder, Hamilton, Mitchell, Kiwanuka-Tondo,
Fleming-Milici, & Proctor, 2004).
This study demonstrated DOI can be used as a framework for campaign evaluation, and
may satisfy the need for new approaches for campaign evaluation (see Tyma, 2008). The
principles of relative advantage, compatibility, complexity, trialability, and observability would
be measureable factors for examining campaigns promoting innovation. Campaign messages can
be examined to determine how well they are utilizing these factors. In addition, the level of
adoption of the innovation can be used as a key performance indicator (KPI) of the campaign. In
the case of the 4R campaign examined here, 56% of those surveyed reported adoption of the 4R
strategies, indicating the campaign had reached the beginning of the late majority phase, and may
have achieved sustainability. Using the stages of adoption as a tool for evaluating campaigns
directed toward promoting an innovation may help public relations professionals evaluate and
refine strategies and tactics.
A second general conclusion of this study concerns its relationship to other research
about DOI. This study adds to a very large and diverse body of research concerning
communication and the diffusion of innovations. These results were generally consistent with
previous work on diffusion of innovation in agricultural communities. These results
demonstrated diffusion is supported by information sources, including opinion leaders and
change agents such as crop advisors. Opinion leaders play an important role in influencing
adoption and diffusion (Baumgart-Getz, Prokopy & Floress 2012; Riesenberg & Gor 1989;
Rogers 2003; Ryan & Gross, 1943). That the group promoting the innovation was an industry
trade organization is a unique factor in this campaign. Much diffusion research has focused on
diffusion efforts led by not-for-profit organizations or governmental agencies (Hanan, 2009;
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Mulgan et. al., 2007; Okaka, 2010; Valente & Saba, 1998). Industry trade associations, such as
the Fertilizer Institute, can leverage significant resources and can create opportunities for
member organizations to speak with one voice. Trade associations’ access to certain resources
that others cannot access may allow trade associations to be more effective in promoting
innovations than other organizations. In addition, the Fertilizer Institute, through its member
organizations, had representatives near the communities targeted for innovation. The use of local
change agents is an established tactic for facilitating diffusion, however, change agents may be
most effective when they are opinion leaders. Opinion leaders such as crop advisors can access
localite, peer-to-peer networks and make effective use of WOM communication. Rogers (2003)
suggested activating peer networks can be effective as a method for accelerating diffusion.
Baumgart-Getz, Prokopy, and Floress (2012) also emphasize that innovation in agricultural
communities can be enhanced through the use of local networks to disseminate information,
including information for extension services.
The results of this study do not necessarily support a rigid distinction between localite
and cosmopolite channels as conceptualized in DOI. This study suggests external organizations,
in this case a trade association, are able to activate and use localite channels in ways that blur the
line between cosmopolite and localite communication. Such strategies may involve providing
resources to opinion leaders, such as brochures or talking points, that can be used to support
WOM communication. Carl (2006) noted that the power of WOM communication has been
understood in campaign scholarship for some time. Efforts by organizations to create “buzz,”
which he defined as “contagious talk about a brand, service, product, or idea” is a more recent
development (p. 601). Buzz involves the use of local change agents to drive peer-to-peer
communication around a product, innovation, or idea. The ways that cosmopolite and localite
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channels interact and affect each other is an area where more research is needed, especially as
new technologies of digital communication develop and as the channels blur and become harder
to identify. Some diffusion scholarship challenged traditionally dichotomous perspectives of
mass media and interpersonal channels (Valente & Saba, 1998; Rogers, 1999). Contemporary
scholarship has shown that emergent digital tools can function at the intersection of interpersonal
communication and mass communication, creating a new conceptual space termed masspersonal
communication (O’Sullivan & Carr, 2017). There may be need for a revised diffusion frame that
understands cosmopolite and localite channels as interactive and interwoven with each other in
the contemporary media landscape that intertwines with interpersonal communication.
Finally, and perhaps most important, is the conclusion that DOI can function as a
framework for strategic issues management. The issue of water contamination from fertilizer
runoff resulted in the need to engage in issues management activities. As discussed earlier, the
Toledo water crisis was a focusing event for the issue of fertilizer runoff and produced a great
deal of support for legislation governing fertilizer application. It was to the advantage of the
fertilizer industry and its trade association to resolve the issue through voluntary means rather
than through legislation and regulation. The potential threat of regulation may serve as an
additional persuasive factor, motivating farmers to adopt the 4R principles. Regulation through
legislation would put limits on the industry and likely make it more difficult for farmers to
operate. Threat of regulation may function as appeals to relative advantage and compatibility
within campaigns seeking to encourage the voluntary adoption of innovations, such as in the 4R
Nutrient Stewardship Program. The most direct way to address the issue of potential regulation
was to reduce the level of fertilizer runoff, and the 4R campaign sought to do so by influencing
fertilizer application behaviors of farmers. For the 4R campaign to be successful as an issues
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management program, it needed to visibly demonstrate efforts were being made and especially
show success in reducing runoff. Based on the results of this study, it appears the campaign has
impacted the practices of many farmers.
This study suggests the diffusion of an innovation may be used to inform the
management of public policy issues. Public policy issues have the potential to significantly
impact organizations, entire industries, and the people who depend on them. As discussed earlier,
issues management is a way to limit and manage the resolution of an issue to mutually benefit
the organization and stakeholders (Seeger, Sellnow, & Ulmer, 2003). The demands for change
created by issues can be approached using reactive, adaptive, and dynamic strategies (Jones &
Chase, 1979). The reactive strategy requires limited change and minimal adjustments, such a
minor change in the chemical composition of fertilizer so as to reduce runoff. An adaptive
strategy involves accommodating changes and making adjustments, such as reducing the amount
of fertilizer sold. The dynamic strategy involves anticipating the changes and, in some cases,
creating policy options that primarily favor the organization (Jones & Chase, 1979). This
approach might involve reducing or limiting regulation. A dynamic approach that anticipates
issues and tries to frame issues in ways that are supportive of any organization’s larger goals is
referred to as a catalytic strategy (Crable & Vibbert, 1985). The Fertilizer Institute influencing
the definition of sustainable agriculture as “most efficient use of non-renewable resources” in the
1991 Farm Bill could be considered a catalytic strategy (TFI, 2016b, NP). As the 4R campaign
shows, diffusing an innovation can be used in some cases as a catalytic strategy for issues
management.
In the case of the 4R campaign, persuasive efforts were directed to changing how the
products (fertilizer) of the Fertilizer Institute’s member organizations were used by consumers.
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While this approach may be thought of as an example of a catalytic strategy, a more appropriate
description may be the use of innovation as an issues management strategy. In the case of the 4R
Nutrient Stewardship Program, a campaign is used both to change behaviors in innovative ways
that address the issue and to demonstrate the issue is being resolved. The 4R campaign was not a
case of an organization adapting its own behavior to address a public policy issue, it was a case
of a trade association seeking to persuade the customers of its member organizations to change
their behavior by adopting innovative practices to address the issue. Heath and Palenchar (2009)
suggested issues management involves crisis management, public relations, media relations,
public affairs, and strategic planning in combination. This study suggests issues management
may also involve the diffusion of innovations tempered by principles of campaign design in ways
that are specific to the issue. An innovation may reduce the saliency of the issue and therefore
push the issue into dormancy. At the very least, an innovation may allow the organization to
demonstrate it is working to manage the issue. Over time, the innovation may be shown to
effectively resolve the issue. In addition, Jones and Chase’s (1979) framework for issues
management strategies only addresses the level of change. Understanding the specific kind and
scope of change for which the organization undertakes or advocates in response to an issue could
help expand issues management scholarship.
Limitations and Future Research
The conclusions of this study should be interpreted within the context of several
important limitations. These limitations also suggest future areas of research. First, the data from
the study were limited. Data were collected by researchers at Ohio State University, focusing
within a limited geographic area and on one specific innovation campaign. Scholars should be
careful to not quickly generalize from this study nor to expect these results to be consistent in
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other campaign contexts. The survey used to collect data on the 4R program in the Maumee
River Watershed focused on a broad set of factors and did not collect detailed information about
the communication practices of specific sources of information or the larger social structure of
the community. Subsequent work could explore these questions in greater detail with a more
targeted survey instrument. This survey instrument could more rigorously investigate
respondents’ perceptions of the campaign, as well as sources and channels, to explore how these
relate to respondents’ perceptions of the value added by innovations. This study also suggests
other investigations of different issues and different regions may be helpful in creating a general
understanding of how diffusion functions in issues management.
Second, it is important to examine how specifically innovations may affect the ways
public policy issues develop and may be resolved. The 4R innovations do not eliminate fertilizer
runoff; however, they may reduce some of the harm by limiting the risks associated with runoff.
Further investigation should explore the use of DOI explicitly as an issues management strategy.
This includes determining if the innovation actually resolved the issue. While public calls for
government regulation appear to have been reduced, another event such as the Toledo water
crisis could reactivate the issue and demonstrate the limits of the 4R Nutrient Stewardship
Program.
Third, this study did not trace the diffusion of the 4R principles over time and only
examined one small stage of the issues management lifecycle regarding water contamination
from runoff. It may be that the successful diffusion of the 4R principles through this campaign
will move the issue of fertilizer runoff to the dormant stage. It is also reasonable to suggest other
major events, such as the Toledo water crisis, will reactivate the issue. Examining the issue at
several points in the issue’s lifecycle is important to creating a complete understanding of how
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this and other campaigns function in supporting innovations as issues management strategies.
Longitudinal or series research is important to understanding how diffusion progresses and its
connection to focusing events such as harmful algal blooms.
A fourth limitation concerns the lack of information about how the campaign was
developed and what specific goals were pursued by the Fertilizer Institute. As with other
investigations of public communication campaigns and issues management efforts, the goals
must be inferred to a large degree. Organizations are usually unwilling to open their internal
decision-making and strategy deliberations to researchers. In an August 2017 blog post, Lara
Moody, the Fertilizer Institute’s vice president of stewardship and sustainability programs,
wrote:
All sectors of the fertilizer industry are on board with increasing 4R adoption. Fertilizer
application practices are at the center of our industry. Say it’s a nice slogan if you want,
but applying the right source, at the right rate, the right time and in the right place provides
a unifying and actionable message. It has brought significant resources and voices to
addressing water quality challenges and preventing nutrient loss (Moody, 2017).
This post indicates the Fertilizer Institute has positioned the 4R campaign as a unifying and
comprehensive solution to the fertilizer runoff problem in the Maumee River Watershed. The 4R
campaign is the Fertilizer Institute’s primary way of addressing the fertilizer runoff issue and
supports one of its primary goals: “To effectively address issues impacting TFI member
companies” (TFI, 2016a, NP).
An additional limitation concerns other persuasive tactics employed by the Fertilizer
Institute that relate to other parts of the Institute’s mission, target other audiences, or were not
exclusive or significant components of the 4R Nutrient Stewardship Program in Ohio. The
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Fertilizer Institute employs a number of additional efforts to promote the 4R principles, including
an annual conference, press releases, speakers, YouTube videos, and partnerships with other
credible organizations, such as The Nature Conservancy. As these tactics did not directly pertain
to the 4R Nutrient Stewardship Program or the Maumee Watershed, these tactics were not
described as part of the campaign or considered as potential sources of information. An
exhaustive analysis of all campaign materials related to the 4R principles in all geographic
contexts was outside the scope of this research. The Fertilizer Institute also actively engages in
direct lobbying efforts at the state and national level. These efforts were not systematically
explored in the current study but should be examined as part of a comprehensive effort to
understand trade association campaigns more broadly.
The role of social media in this and other DOI efforts may be especially important in
future investigations. Social media, with its very immediate reach and ability to disseminate
user-produced content, can blur the lines among localite and cosmopolite channels, mass media
and interpersonal channels, and organizational and peer-to-peer communication. Social media
will create new ways of effectively disseminating innovations. Digital opinion leaders and
change agents can be especially important in the diffusion of innovations. In some cases, these
leaders are recruited as a way to enhance the effectiveness of a campaign. Analysis of the
patterns of Twitter use, for example, may help clarify the role social media can play (Nisbet &
Kotcher, 2009). Social media may increasingly be a key component to spark or fuel WOM
communication. In addition, as the demographic characteristic of the farming community change
and becomes younger, patterns of social media use may change.
In addition to the future research discussed, this investigation revealed some aspects of
the role of industry trade associations in issues management. While others have suggested trade
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associations play an influential role in issues management, this area of research should be more
broadly examined. Frandsen and Johansen (2015) suggested trade associations are intermediaries
in strategic communication activities. They can leverage additional resources and coordinate
messages in a way that mediates the relationship between the organization and stakeholders. A
trade association represents the member organization to further its interests and can help member
organizations speak with a unified voice (Frandsen & Johansen, 2015). As representatives of
entire industries, trade associations are also very powerful. The Fertilizer Institute notes that in
2016, the industry generated more than $139 billion in economic benefit and provided more than
80,000 direct jobs (TFI, 2016a). The Fertilizer Institute’s public communication and issues
management outputs by most measures are very sophisticated. Other powerful trade associations,
such as the National Tobacco Institute, the American Medical Association, the Business
Roundtable, and the National Rifle Association, also exhibit significant influence over public
policy issues. This study suggests trade associations can facilitate innovation to address issues
that impact entire industries. Trade associations may command significant resources and
influence, and their issues management and public communication efforts should be more fully
investigated for how they are designed, executed, and measured.
The sources of information identified as important for innovation should also be
explored. Specifically, the ways existing community members can function as change agents
requires more study. In this case, opinion leaders were given both informational resources in the
form of the 4R brochure and A Pocket Guide to 4R Nutrient Stewardship, and incentives through
the 4R certification program. Understanding how opinion leaders functioned as change agents
for the 4R Nutrient Stewardship Program may clarify the underlying influence of these
individuals in peer-to-peer interactions using word-of-mouth communication. Further exploring
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how these change agents communicate using cosmopolite and localite channels may reveal new
aspects about the process of diffusion. Finally, it may be helpful to explore how these agents use
resources and specific channels to promote innovation. Social media, for example, may have the
potential to change DOI campaigns by allowing for some of the elements promoting innovation
to be communicated more efficiently.
Finally, this study suggests the need to examine other public communication campaigns
through the framework of innovation as an issues management strategy. There are a number of
industries and fields, such as energy and health, where innovations are critical. Many of these
have been understood as persuasive campaigns or issues management campaigns, but examining
them as innovation campaigns may provide new insights into how they are designed and how
they function. Many innovation campaigns may function as strategic issues management
campaigns.
Conclusion
Water is necessary for life, and water systems are threatened by a number of factors,
including population growth, commercialization of water resources, competition, climate change,
and contamination. Educating people about innovative practices and technologies, encouraging
support for these practices, and facilitating adoption and diffusion of these innovations, are
necessary to protect water resources. Behavioral change is also necessary to manage many other
public issues that impact both society and organizations. One effective way behavior is changed
is through persuasive campaigns.
Scholarship regarding persuasive campaigns, including public communication
campaigns, is one of the most vibrant fields of communication research (Botan, 1997, Han &
Zhang, 2009; Hanan, 2009). Researchers have been adept at responding to the changing face of
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public communication practice, and this research has, in turn, informed the methods and
processes of public persuasion, yet more research is needed. As described earlier, theories of
design and evaluation are often crafted to examine specific campaigns in specific contexts. Most
often these frames examine campaigns retrospectively. Principles and theories with broader
applicability that allow scholars to examine campaigns in new contexts are needed (Tyma,
2008). Developing new frames for campaign research is important to both enhance the
effectiveness of campaigns and to understand how organizations, including powerful trade
associations, influences issues, public policies, and behaviors. These new frames can also inform
communication practice by enhancing campaign design. Scholars should thus continue to test
and evaluate theories, especially DOI, in specific case contexts, such as the 4R Nutrient
Stewardship Program, to continue to expand and refine this area of scholarship.
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APPENDIX A: SAMPLE TWITTER MESSAGES

111

112

APPENDIX B: THE BROCHURE
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APPENDIX C: SELECTIONS FROM THE 4R POCKET GUIDE
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APPENDIX D: OVERVIEW OF THE 4R CERTIFICATION PROGRAM
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APPENDIX E: KNOWLEDGE
1. Below is a list of statements addressing how informed you feel you are about nutrient

stewardship.
Please circle the number indicating to what extent you agree or disagree with each
statement.
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APPENDIX F: ADOPTION
1. For the following statements, please place a check in the box for all that apply to you.

□ a. I am aware of the Ohio law requiring fertilizer applicators to be certified.
□ b. I have already participated in the private fertilizer applicator certification
□
□
□
□
□

training.
c. I am aware of the Ohio law restricting application on saturated/frozen ground,
and before storms.
d. I work with a consultant to make my nutrient management decisions.
e. I have noticed changes in 4R related practices in the past three years among
farmers in my community.
f. I have changed 4R related practices on my farm in the past three years.
g. I use manure as a source of fertilizer on my farm.
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APPENDIX G: SOURCES OF INFORMATION
Farmers get information about nutrient stewardship from a variety of sources. During a
typical year, how often do you receive information (e.g., via mail, email, workshops, one-onone, etc.) about nutrient stewardship from the following sources? Please circle the number
indicating your answer.
Never
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APPENDIX H: DEMOGRAPHICS
The Final section asks for basic demographic information. Why do we ask this? We
like to understand if certain types of farms or farmers take different approaches or have
different views about nutrient management. All information provided will be anonymous
and never reported other than as averages across many other respondents. Thank you for
your candid responses
1. Are you: Male

Female
2. What is your age?
years
3. How much formal education have
you completed?
□ Some high school
□ High school degree or
equivalent
□ Some college, no degree
□ Associate’s degree
□ Bachelor’s degree
□ Graduate or Professional
degree
4. How many years have you been
farming?
years
5. This past year, what was your total
farm operation’s annual net income?

□ Yes

No (continue to #8)
7. If you or your spouse receives offfarm income, what was your annual
gross household income from offfarm sources this past year?
□ Less than $10,000
□ $10,000 - $49,999
□ $50,000 - $99,999
□ $100,000 or more
8. Are you retired from an occupation

other than farming?
□ Yes
No
9. Is your farm registered as a
Concentrated Animal Feeding
Operation (CAFO)?
□ Yes
No
10. How large was your total farm
operation this past growing
season? For total acres, include
cropland, woodland, pasture,
wasteland, land in farmsteads, and
land in government programs.
a. Owned
b. Rented

□ Less than $50,000
□

$50,000 - $99,999

□

$100,000 - $249,999

□

$250,000 - $499,999

□

$500,000 or greater

6. Do you or your spouse receive off-

farm income?
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